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IIpn paspaborke aganTHPOBaHHOW palodeil mporpaMMbl ISl CJA00BHASIINX
odyuyawmuxcs (Bapuant 4.2) mo yueoHomy mnpeamery «Xumusi. bazoBblii ypoBens» mias 10-11
KJIACCOB YYUTBHIBAIUCH CJIeyIOLIHE HOPMATUBHO-TPABOBbIE JOKYMEHTBI:
1.®enepanbhblii 3akoH 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii deneparium».

2. ®eaepanbHbIil 3aK0H 0T 19.12.2023 Ne 618-D3 «O BHecennn uamenennii B Oenepanbhbrii 3aK0H «O0
obpazoBannu B Poccutickoit Deneparium.

3. ®enepanpabiii 3akoH OT 04.08.2023 Ne 479-03 «O BHeceHnn u3MeHeHni B MenepanbHblii 3akoH «O0
oOpaszoBannu B Poccuiickoit deneparmmy.

4. Ilpukaz Munnpocsemenusi Poccun «OO0 yTBepkaeHHH (eAepabHOIO TOCYAapCTBEHHOTO
00pa3oBaTe’IbHOTO CTaHJapTa cpegHero obmero obpasoBaHus» oT 17 mas 2012 r. Ne 413 (B pen.
[Ipukaza Munnpocseuenust Poccun ot 12.08.2022 Ne 732)

5. Ilpuka3z Munnpocsemenus Poccuu ot 27.12.2023 Nel028 O BHeceHHH H3MEHEHUN B HEKOTOpHIC
npuka3sl MunoOpHaykn 1 MunnpocsenieHus, kacaromuecss ®I'OC ocHoBHOTO 0011€TO 00pa30BaHUsI U
cpemHero o0Iero oopa3opaHus'.

6. Ilpuka3 MunnpocBemenns Poccum ot 18.05.2023r. Ne 371 «OO6 yrBepkneHuu ¢enepanbHOMR
00pazoBaTeIbHON MPOrpaMMBbl CPEAHETO 0011Iero 00pa30BaHUs.

7. Ilpukaz Munnpocsemenuss Poccun ot 01.02.2024 Ne62 «O BHECEHMH W3MEHEHHMIl B HEKOTOpBIE
npuka3sl MuHnnpocsemenuss Poccum, kacarommecs (deaepaibHBIX  00pa3oBaTENbHBIX  POrPaMM
OCHOBHOTO 00IIIETO 00pa30BaHUS U CPETHETO OOIIETO 00pa30BaHUSY.

8.Ilpuka3z Mwunnpocsemienuss Poccun ot 19.03.2024 N 171 "O BHeceHMHM H3MEHEHUHW B HEKOTOPHIE
mpukazsl  MwuHHCTepcTBa mpocBemieHuss Poccuiickoit  ®enepanmm, Kacarommecs —(eaeparbHBIX
00pa3oBaTeNBHBIX MPOTPaMM HAYaJLHOTO OOIIETo 0O0pa3oBaHMA, OCHOBHOTO OOIIero oOpa3oBaHUA U
cpemHero obrmero oopazopanus” (3apeructpupoano B Munrocte Poccun 11.04.2024 N 77830)

9. IloctaHoBineHne ['7aBHOrO TrOCYyIapCTBEHHOTO CaHUTapHOTo Bpauda Poccuiickoil ®enepanuu ot
28.09.2020 Ne 28 «OO6 ytBepxnenun canutapubsix mpasuin  CII  2.4.3648-20 «CanurtapHo-
SMHUIEMHOJIOTHYECKUE TPeOOBaHMs K OpraHu3alisIM BOCIIUTAHUS U OOydYeHUs], OTAbIXa U O3J0POBICHUS
neteit u monoaexu» (BMecte ¢ «CII 2.4.3648-20. CanutapHsbie paBUia...»).

10. IloctanoBnenue ['maBHOro rocyiapcTBEHHOTO caHuUTapHOro Bpada Poccuiickoit deneparun ot 28
suBaps 2021 1. Ne 2 «OO6 yTBepkaeHWUHM caHUTapHbIX npaBwin W HopMm CanlluH 1.2.3685-21
«'urneHnYecKue HOPMATHUBEI U TPEOOBAaHMS K oOecreueHn0 6e30MmacHOCTH U (W) Oe3BpETHOCTH IS
4esioBeKa (aKTOpPOB cpeabl OOUTAHUS.

11.  Ilpuka3z Munnpocsemenus Poccun ot 22.03.2021 Ne 115 «O6 ytBepxaenun Ilopsiaka
OpraHW3allil H  OCYIISCTBJICHUS O0Opa30oBaTCIbHON  JIEATEIBHOCTH IO  OCHOBHBIM
001eo0pazoBaTebHBIM ITpOrpaMMaM - 00pa3oBaTeIbHBIM MMPOTPaMMaM Ha4daJIbHOTO OOIIIETo,
OCHOBHOT'O O0ILIEro U cpeHero o0Iiero oopazoBaHus», BcrynaeT B cuiy ¢ 1.09.2021 r.

12. IIpukaz Munnpocsemenuss Poccun ot 21.02.2024 Nell9 «O BHeceHMM W3MEHEHUH B
npunoxenust Ne 1 u Ne 2 k [Ipuka3zy Munnpocsemenust Poccun ot 21.092022 Ne 858 O6 yTBepkaeHUH
OITY, nonyueHHBIX K WCHOJIb30BAHUIO NPHU peau3allii UMEIOIIUMX TFOCYJapCTBEHHYIO aKKpPEAUTALUI0
00pa3oBaTeNLHBIX MMPOTPAMM HAYALHOTO OOIIEro, OCHOBHOTO OOINETo, CpeaHero oOIero oopa3oBaHUs
OpTraHU3alMsIMH, OCYLIECTBIIIONIMMU 00pa30BaTEIbHYIO IESITENbHOCTh U YCTAHOBJICHUS IPEIEIbHOTO
CPOKa MCIOJIb30BAHMS UCKIIOUCHHBIX YYEOHUKOBY.

13. [Ipukas MunuctepcTBa MIPOCBELLECHUS Poccuiickoit ®Oepnepanuu
or 21.05.2024 Ne 347 "O BHeceHmu W3MEHEHUN B Ipuka3 MuHucTepcTtBa npocsemenus Poccuiickoit
Oenepaun ot 21 centsiOps 2022 r. Ne 858 "OO yrBepkaeHMH QenepaabHOro MepedHs Y4eOHUKOB,
JOMYIIEHHBIX K HCIOJb30BAaHUIO TPU pealn3allil HMEIOUIMX TOCYJapCTBEHHYIO aKKpEeAUTAIUIO
00pa3oBaTeIbHBIX MPOTPaMM HayaJbHOTO OOIIETO, OCHOBHOTO OOIIETO0, CPEeHEr0 oOIIero oOpa3oBaHMsI
OpraHU3alsIMH, OCYIIECTBIISIONIMMHA O0Opa30BaTENbHYIO NEATENBHOCTh, W YCTAHOBJIEHHUS MPEIAETHHOIO
Cpoka HICTIONTE30BaHMS HCKITIOYCHHBIX y4eOHIKOB"
(3apeructpuposan 21.06.2024 Ne 78626)

14. [Ipukaz MuHnnpocsenieHus Poccun oT 18.07.2024 No 499
"O0 yTBepXKACHUH (enepalbHOTO TMepPeyHsl JJICKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
JOIYILEHHBIX K UCIIOJIb30BAHUIO IIPU pealn3aliii UMEIOIIUX TOCYAapCTBEHHYIO aKKpEIUTALIUIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaIbHOTO OOIIET0, OCHOBHOTO OOIIET0, CPeAHEero OOIIero
obOpazoBanus" (3apeructpupoBano B Muntocte PO 16.08.2024 Ne 79172)

15. Metoandeckue peKOMEHAANH IO 00ECTICUSHUIO0 CAaHUTAPHO -3THICMHOJIOTHICCKUX TPeOOBaHUI pH
peanu3annuy 00pa30BATENBHBIX MPOTPAaMM C NMPHUMEHEHHUEM 3JIEKTPOHHOTO OOYYEeHHS W JUCTAHIIMOHHBIX
oOpazoBarenpHbIX TexHomoruii (MP 2.4.0330-23 ytB. 29.08.2023 pykoBoautenem DenepaibHOM CITyKObI



0 HaA30py B cq)epe 3alllUThI IIpaB HOTp€6HTeHCﬁ n 6ﬂarononyq1/1$[ YCJIIOBCKA, I'maBHBIM CaHUTAPHBIM
Bpauom PD A 1O. [TonoBoii).

16. AnanTupoBaHHasi OCHOBHasi 0Opa3oBaTesibHas IPorpaMMa CpeJHEro o0IIero oopa3oBaHus
(manmee - AOOII COO) (Bapmuant 4.1, 4.2) MAOY COII Ne 43 r. Tomcka pa3paboraHa B
coorBercTBUM ¢ [lopsakoM pa3pabOTKH U yTBepXKAEHUs (enepaabHbIX OCHOBHBIX
o011e00pazoBaTelbHBIX MPOrPaMM, YTBEPKICHHBIM NMPUKAa30M MMHHMCTEpPCTBA MPOCBEIIEHUS
Poccutiickoit ®eneparuu ot 30 centsaops 2022 r. N 874 (3apeructpupoBaH MUHHUCTEPCTBOM
roctuiu Poccuiickoii @eneparun 2 Hosi0ps 2022 r., peructparuonssiid N 70809).

17. Ilporpamma pazsutuss MAOY COLI Ne 43 r. Tomcka.

18. YcraB MAOY COILL Ne 43 r. Tomcka.

NOACHUTEJIBHAS 3AITMCKA

ApnantupoBaHHas paboyasi mporpaMma MO XMMHH Ha YPOBHE CpEJHEro oO0mero odpa3oBaHHS
pazpaborana Ha ocHoBe denepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 o0Opa3zoBaHUHM B
Poccuiickori Denepanuuy, TpeOOBaHWUN K pe3ysibTraTaM OCBOCHHUS (elepalibHOM 00pa3oBaTeIbHON
nmporpaMMel  cpeaHero obmiero obpazoBanus (POII COO), mnpencraBieHHBIX B DemeparbHOM
rocyJapcTBeHHOM oOpaszoBaTensHoM cTangapte COO, c¢ yuérom KoHuenumu mpemnojgaBaHusi y4eOHOTO
nmpeaMeTa «XuUMHsS» B 00pa3oBaTelbHBIX OpraHm3anmsax Poccuiickoit ®emepammm, peamu3yroNIux
OCHOBHBIE 00pa30BaTeIbHbIE MPOTPAMMBI, 1 OCHOBHBIX MOJ0KEHUH «CTpaTerui pa3BUTHsI BOCIIUTAHHS B
Poccwuiickort @exaeparuu Ha niepuon a0 2025 roga» (Pactopsokenue IpasutensctBa PO ot 29.05. 2015
Ne 996 - p.).

OCHOBY TOJIXOZI0OB K pa3pabOTKe MpOrpamMMbl MO XUMHH, K OIPEICICHUIO OOIIeH cTpareruu
o0ydeHus1, BOCITUTAHUS U PA3BUTH 00YyYaIOMINXCA CPeICTBAMH yaeOHOTo mpeaMeTa « Xumrs» as 10-11
KjJaccoB Ha 0a30BOM ypOBHE COCTAaBWJIM KOHIeENTyaibHele monoxkenus @OIOC COO o
B3aUMOOOYCIIOBJICHHOCTH IIeJeH, COAEp)KaHMs, pPEe3yJbTaToB OOy4YeHUS W TpeOOBaHHH K YPOBHIO
[TOATOTOBKY BBIITYCKHUKOB.

XumHuueckoe o0pazoBaHUE, MOTy4aeMOE BBITYCKHUKAaMH 00I1e00pa30BaTeIbHON OpraHu3alii,
ABJISIETCS] HEOTHEMIIEMOM 4acThi0 X 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPIIAIONIUM ITAllOM peasu3aliui
Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIFOUEBBIX IIEHHOCTEW, MPUCYIIUX LEIOCTHOH CHCTEME
XUMHAYECKOr0 00pa3oBaHUs. DTH IIEHHOCTH KacaloTCsl MO3HAHMSA 3aKOHOB HPUPOJIBI, (OPMHPOBAHUS
MHUPOBO33pEHHS U OOLICH KyJIbTYphl YelOBEKa, a TAaKXKe DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3I0pOBBI0O W MPHPOAHOW cpene. PeammsyeTcss XxuMudeckoe oOpa3oBaHHe OOydYalOIUXCS Ha
YPOBHE CpeIHero oOmero oOpa3oBaHHs CPEICTBaMH YYEOHOTO mpeaMmeTa «XUMHs», COAEp)KaHUuEe U
MIOCTPOCHUE KOTOPOTO OMpEACTCHBl B MPOTpaMMe IO XHUMHHU C YYETOM CIeNU(PUKH HAYKH XUMHH, €€
3HAYEHUS B MMO3HAHUH MPUPOABI M B MATEPHUATBHOMN KU3HHA OOIIECTBA, a TAKKE C YIETOM OOIIKX Teneil 1
MPUHIUIOB, XapaKTEePU3YIOINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpeIHEero oOmiero oOpa3oBaHHs B
Poccuiickoii ®enepanuu.

XUMHA Kak DJEMEHT CHCTEMBI €CTECTBEHHBIX HAyK HIpaeT O0coOyl0 poilb B COBPEMEHHOH
UMBIIIM3AMM, B CO3JaHWM HOBOW 0a3bl MaTepuasbHOM KyJbTyphl. OHa BHOCHUT CBOH BKJIaJ B
(hopMHpoBaHHE paIFIOHANBHOTO HAYYHOTO MBINUICHUS, B CO3JaHUE IEJIOCTHOTO MpeACTaBIeHHUS 00
OKpY’KaloIeM MHpe KaK O eIWHCTBE MPUPOJIBI M YelOBeKa, KOTOpoe (GOPMHUPYETCS B XHMHHA Ha OCHOBE
IIOHMMAaHHUS BELIECTBEHHOI'O COCTaBa OKPY’KAIOLIETO MHUpA, OCO3HAHUS B3aMMOCBSI3U MEXIY CTPOECHUEM
BEIIECTB, UX CBOMCTBAMU M BO3MOXKHBIMH 00JIACTSIMH TTPUMEHEHHSL.

TecHO B3aMMOAEHCTBYS C IOPYTMMH €CTECTBEHHBIMH HAyKaMH, XHMHS CTala HEOThEeMIIEMOH
4acThI0O MHPOBOW KyJbTYpPbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOIO TPyAa M >KU3HH KaXXIOTo 4JeHa
obmectBa. CoBpeMeHHast XUMUS KaK HayKa co3uaTeNbHasl, Kak HayKa BRICOKAX TEXHOJIOTHI HalpaBieHa
Ha pelIeHne rI00abHBIX MPO0JIeM YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETHUECKOM,
MUIIEBOH, IKOJIOTUIECKOH 0€30IaCHOCTH U OXPaHbI 310POBBSI.

B cooTBercTBHM ¢ OOMIMMH HENSIMH W MPUHIIUIIAMU CPEJHETO 00Iero oOpa3oBaHus COJepIKaHHe
mpeameta «Xumus» (10—11 kmaccel, 0a30BBIH ypOBEeHb H3YYCHHST) OPHSHTHPOBAHO ITPEUMYIIECTBEHHO Ha
OOIEKYTBTYPHYIO TIOATOTOBKY O0YyYaromuxcsi, He0OXOAUMYIO MM Ul BBIPAOOTKH MHPOBO33PEHUYECKUX



OPHEHTHPOB, YCIIEIIHOTO BKIIOYEHHUS B KU3HB COLMYMa, MPOJOJDKEHHS OOpa3oBaHUS B Pa3IMYHBIX
00JIaCTSIX, HE CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMHUCH.

CocTtaBsomuMi ipeaMeTa «XUMHSD» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMUS» U
«O0mas ¥ Heoprauu4deckas XMMHUsD), OCHOBHBIM KOMIIOHEHTOM COJEP KaHHsI KOTOPBIX SIBIISIOTCSI OCHOBBI
0a30BOli HayKH: CHCTEMa 3HaHUI M0 HEOPraHWYEeCKOH XUMHH (C BKIFOUCHHEM 3HAHUH U3 OOIIeH XUMIH)
U opranudyeckod xumuu. DopMHpOBaHHE HAHHOM CHCTEMBbl 3HAHUW TMPU M3YYEHUU TMpeaMeTa
o0ecreynBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT00Opasusl BEIECTB Ha OCHOBE OOLIMX MOHSTHUH,
3aKOHOB U TEOPHUM XUMUHU.

CtpykTypa comepkanus KypcoB — «Opranmdeckast XumMus» U «O01mas 1 HeopraHudeckas XUMHUsD»
chopMupoBaHa B TporpaMMme IO XUMHH Ha OCHOBE CHUCTEMHOIO IMOAXOAa K HM3YYEHHIO Y4eOHOro
MaTtepuajga W OOYCJIOBJIEHa MCTOPHYCCKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHW Ha ONpeAeIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOW XMMHHU BEIECTBA PACCMATPUBAIOTCA HAa YPOBHE
KJIACCUYECKON TEOPHUU CTPOEHMSI OPraHUMYECKUX COCAMHEHHH, a TakKe Ha YpPOBHE CTEPEOXMMUYECKUX U
OJICKTPOHHBIX Hpe):[CTaBJ'IeHI/Iﬁ 0 CTpOC€HUU BCHICCTB. CBCI[CHI/IS[ 06 HN3y4aCMbIX B KYpCE€ BCHICCTBAX
JAIOTCS B Pa3BUTHU — OT YTIIEBOJOPOIOB JI0 CIOXKHBIX OMOJIOTHYECKH aKTHBHBIX coemrMHeHui. B kypce
OpPTaHMYECKOW XWUMHHM TOJYy4aloT pa3BUTHE CQOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIETO
00pa30BaHMs MEPBOHAYAIILHBIC MPEACTABICHUS O XMMHYCCKOW CBSI3H, KIacCU()UKAIMOHHBIX MPHU3HAKAX
BEII[ECTB, 3aBUCHMOCTH CBOVMCTB BEIIIECTB OT UX CTPOSHHSI, 0 XUMHIECKOHN PEaKIum.

[Ton HOBBIM yriIOM 3peHUs B mpeamere « XuMus» 0a30BOr0 YpOBHSI paccMaTpHBAETCs U3yUEHHBIN
Ha YpPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs TEOPETHUECKHI MaTtepruai U (paKTONOTHUECKHE CBEICHHUS O
BEeI[ECTBaX M XMMHYECKol peakuuu. Tak, B gacTHOCTH, B Kypce «OOmas u HeopraHHYecKas XUMHUD»
o0yJarommmMcsl TpeAOCTABISIETCS BO3MOXHOCTb OCO3HATh 3HAYCHHE MEPUOJUYECKOr0 3aKOHA C
O6IIIeTeOpeTI/I‘-IeCKI/IX U MCETOJOJIOINMYECKUX HO3HHHI>'I, rny6>1<e IOHATH HUCTOPHUYCCKOC HU3MCHCHHEC
(hyHKIHI 5TOTO 3aKOHA — OT 0000MIaroMIel 10 OOBSICHIIOMIEH 1 TPOTHOZUPYIOIIEH.

Enunas cucteMa 3HaHMH O BaKHEHIIMX BEIECTBAX, MX COCTaBE, CTPOEHHUM, CBOWCTBAX U
IMPUMCHCHUHN, a TaKXKXEC O XHMHUYCCKUX pE€aKnudaX, MUX CYIIHOCTH W 3aKOHOMCPHOCTAX IPOTCKAHUA
JononHsercsa B Kypcax 10 u 11 knaccoB anemMeHTaMu cOAepKaHUs, UMEIOLIIUMU KYJIbTYpOJIOTHUYECKU U
MPUKIAJAHONW XapakTep. OTH 3HAaHHUA CHOCOOCTBYIOT MOHMMAHHMIO B3aMMOCBS3M XHMHH C JPYTUMH
HayKaMH, pacKpbIBalOT €€ poJib B II03HABATEIbHOMW M TNPAKTUYECKOW NEATEIBHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCHHTAHWIO YBa)KEHHUS K MPOIECCY TBOPUYECTBA B 0O0JACTH TEOPHH M MPAKTHUECKUX
MPUIIOKEHU I XUMUH, TIOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U JIUYHOCTHO 3HAUHMBIX
npobieMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATh MHOOPMAIMIO M TPUMEHSTH €€ s
MIOTIOJTHEeHU S 3HAHUH, PEIICHU WHTEJUIEKTYaJIbHBIX U SKCIIEPIMEHTANBHBIX NCCIIEIOBATENhCKIX 3a/1a4. B
LeJIOM cojepkaHhe y4eOHOro mpeamera «XHMHUS» JAHHOTO YPOBHS M3YYEHHUS OPHUEHTUPOBAHO Ha
(dbopmupoBaHre y 00y4YarOIIUXCs MHPOBO33PEHUYECKOW OCHOBBI Uil MOHMUMaHUsS (uiocopckux wuuei,
TaKAX Kak: MaTepHallbHOE E€IMHCTBO HEOPTraHMYECKOTO W OPTraHMYeCKOro MHupa, 00yCIOBIEHHOCTH
CBOICTB BEILLIECTB UX COCTABOM U CTPOCHHEM, IIO3HABAEMOCTb MPUPOIAHBIX ABJICHUN MyTEM SKCIIEPUMEHTA
U pelIeHUS MPOTUBOPEUUI MEXIY HOBBIMH (DaKTaMH M TEOPETUYECKUMH HPEANOCHUTKAMH, OCO3HAHHE
PO XMMHUHU B PEIICHUH SKOJOTWYECKHX MpoOieM, a Takke MpobieM cOepexeHHs SHEPreTUIECKHX
PECYpCOB, CBIPbs, CO3AaHNS HOBBIX TEXHOJIOTUH U MAaTEPUAIOB.

B mmane peuICHuA 3aJad BOCIIMTaHHA, Pa3sBUTHA W COLMAJIM3AlUU 06yqa}01unxc;1 IIPUHATHIC
MPOrpaMMOl TI0 XUMHH TIOAXOAbl K ONPENENCHUI0 COAEpKaHWS W TOCTPOCHUSA TpeaMeTa
peaycMaTpuBaoT (OPMHUPOBAaHHE YHUBEpPCATBHBIX y4eOHBIX JCHCTBHM, MMEIOUIMX 0a30BOE 3HAYEHHUE
IUTA PA3IMYHBIX BHUJIOB JIEATENFHOCTH: PEIIeHHs MpobieM, MOUCKa, aHaau3a U 00paboTKu HH(pOopManuy,
HEOOXOMUMBIX [UIS TPHOOpPETEHHs] ONbITa NPAKTUYECKOH ¥ HCCIEIOBATENBCKOW JIesTeThHOCTH,
3aHMMAIOLIEH Ba)KHOE MECTO B IO3HAHUU XUMMUH.

B mpaktuke mpemnojaBaHus XHMHW Kak Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMS, TaK U Ha
YpOBHE CpemHero odmero oOpa3oBaHWs, MPH ONpEACNICHNH COJePKATeIFHOW XapaKTePUCTHKH Iieneit
HU3yuCHUA NOpCcIMETa HalpaBJICHUCM HCpBOCTCHCHHOﬁ 3HAYUMOCTU  TPAAULHUOHHO HpI/I3HaéTC}I
(hopMupoBaHWE OCHOB XMMHUYECKONH HAYKHA KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMSI, MPAKTUUECKON
NeSITeIbHOCTH 4YeJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KyIbTyphl. C METOIUYECKONH TOUKH
3peHUs TaKOW MOJXO0/ K ONpeAEeHHIO IeJel U3ydeHns peIMeTa SIBIISETCS BIOJIHE ONpPaBIAHHbIM.



CornacHo JaHHOW TOYKE 3pCHHS TJIABHBIMHU IIEISMH WU3YyYCHUsS MpeaMera «XuMus» Ha 0a30BOM
ypoBHe (10 =11 ki1.) aBastoTCS:

e (opMHpOBaHHE CHCTEMbI XMMHUYECCKHX 3HAHWN KaK Ba)KHEHINECH COCTABIAIONICH €CTEeCTBEHHO-
HAy4YHOM KapTHHBI MHpa, B OCHOBE KOTOPOH JieXaT KIIOUeBbIC MOHSATHS, QyHIAMEHTAIbHBIC
3aKOHBl M TEOPUM XUMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE W TIOHHUMAHUE CYIHOCTH
JOCTYIHBIX O00O0OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMICHHE C HWCTOpUEH uX
Pa3BUTHUA U CTAHOBJICHUA,

e (opMmupoBaHHE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAaX IMO3HAHUS BEUIECTB U
XMMHYECKUX PEaAKIU, HEOOXOAUMBIX JIJIs MPHOOPETCHHUS YMEHUN OPUEHTHPOBATHCS B MUPE
BECHICCTB U XHMHUYCCKUX HBHGHI/If/i, UMCIOIMX MECTO B TIIpUPOJC, B HpaKTH‘IeCKOﬁ u
MMOBCEIHEBHOM JKM3HU,

o pa3sBUTUC YMCHI/II\/'I )41 CHOCO6OB JCATCIBHOCTH, CBA3aHHBIX C Ha6HIOILCHI/IeM A OOBsICHEHHEM
XUMUYECKOTO DKCIIEPUMEHTA, COOITIOIEHUEM TIPaBIIT 0€30IIaCHOTO OOpaIEeHHs C BEMICCTBAMH.

Hapsiny ¢ oatum, cojepikaTelbHas XapaKTEpUCTHKA Mejed W 3aJa4 HM3Y4YCHHs MpeaMera B
nporpaMMe IO XUMUHU YTOYHCHA W CKOPPEKTHPOBAHA B COOTBETCTBUM C HOBBIMHU IIPUOPUTETAMU B
cucteMe cpeaHero oOmiero obpaszoBanmsi. CerogHs B TPENOJAaBAHUU XUMHUH B OOJIBIIEH CTEICHU
OoTAaéTCs MPEMOYTCHHE MPAKTHYSCKOH KOMIIOHEHTE COJep)KaHusi OOY4YCHUs, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBITyCKHUWKA 00IIe00pa3oBaTeIbHON OpraHU3allud, BIaJCiollero He HaOOpoM 3HaHU, a
(yHKIIMOHAJIBHOW TPAaMOTHOCTBIO, TO €CTh CHOCO0AMH M YMEHHSMHU aKTHBHOTO MONYYCHUsS 3HAHWUU W
MPUMEHCHHUS UX B PEATIbHOM KU3HU ISl PEIICHUS MPAKTHICCKHX 3a/1a4.

B cBsa3u ¢ 3THM mpu M3ydeHHH mpenMera «XHMUS» JOMUHHpYIOLIee 3HadeHHWE MPUOOpPEeTaroT
TaKue [EeJU U 3a]a9H, KaK:

afanTanus oOyd4aroIuXcsi K YCIOBHSAM JMHAMHYHO pa3BHUBAIOIIErocss Mupa, (HopMupoBaHHE
WHTEJUIEKTYalbHO  Pa3BUTOH  JIMYHOCTH, TOTOBOM K  CaMOOOpa3OBaHUIO,  COTPYAHHYECTBY,
CaMOCTOSITEJIPHOMY MPHHSATHIO TPAMOTHBIX PEUICHUI B KOHKPETHBIX JKU3HEHHBIX CHTYallUsX, CBI3aHHBIX
C BEIIECTBAMH U MX MPUMCHCHUEM;

(hopMupoBaHHE Yy OOYYAIOIIMXCS KIIOYCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMH), UMEIOIIUX
YHHBEpCAJIbHOE 3HAUCHHE JIJIsI PA3IIMUHBIX BUOB JESTEILHOCTH: PEIICHHUs MPOOIeM, TIOMCKa, aHAIN3a
00paboTKH WH(pOpPMaLUH, HEOOXOAUMBIX I NPUOOPETeHHs OIbITa NESITEIBHOCTH, KOTOpas 3aHUMAeT
BR)XHOC MECTO B IIO3HAHUM XHMHUH, a TaKKe ISl OLEHKH C TO3WIHMK JKOJIOTHYECKOW 0e30macHOCTH
XapakTepa BIHSIHHUS BEIIECTB M XUMAYESCKUX MPOIIECCOB HA OPTaHU3M UYeJIOBEKa U MPUPOHYIO CPELY;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HWHTCIUICKTYAIbHBIX M TBOPUYECKMX CIIOCOOHOCTEH
00yYaromuxcs: CHOCOOHOCTH CaMOCTOSITENILHO MPUOOPETaTh HOBBIE 3HAHUS 10 XMMHHU B COOTBETCTBHH C
KU3HCHHBIMH TIOTPEOHOCTSMHU, HCIIOB30BATh COBPEMEHHbBIE HHPOPMAIIMOHHBIC TEXHOJIOTUH JUTS MIOMCKA
Y aHaAJIM3a Y9eOHO! U HAyYHO-TIOMYJISIPHON HH(pOPMAIIMH XUMUYECKOTO COJIEPIKAHUS;

(dopMupoBaHHE M PA3BUTHE Yy OOYYAIONIMXCSA AaCCOIMATUBHOTO U JIOTMYECKOI'O MBIIUICHUS,
HaOII0MaTEIFHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE 0COOCHHO HEOOXOIMMBI, B YaCTHOCTH, TIPH
MTAHUPOBAHUH U TIPOBEICHUN XUMHUYECKOTO IKCIICPUMEHTA;

BOCIIUTaHUE y OOydarommxcs yOekIEHHOCTH B TYMAaHHCTHYECKOW HANpaBICHHOCTH XUMUH, €€
BaKHON DPOJIM B PEIICHUM TIIOOATBHBIX MPOOIEM PalMOHAILHOTO MPUPOIONONIB30BAHMUS, TTOMOTHCHUS
SHEPreTHUECKUX PpECYpPCOB W COXpaHEHHs] MPUPOAHOIO PpaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
0epe’KHOTO OTHOIICHHS K MPHUPOJIE U CBOEMY 3I0POBBIO, a TAKXKE NMPUOOPETEHHS ONBITA UCTIONB30BAHHS
MOJYYCHHBIX 3HAHWU JIJISI TIPUHATUS TPAMOTHBIX PEIICHUA B CHUTYAIUAX, CBA3aHHBIX C XHUMHYCCKUMHU
SIBIICHUSIMH.

B y4eOHOM 1U1aHE CpeaHero o0mero o0pa3oBaHus MpeaMeT «XUMUs» 0a30BOTO YPOBHS BXOAUT B
cocTaB nmpeaMeTHol obnactu «EcTecTBeHHO-HAYYHBIEC TIPEMETBI.

Koppekuuonnsie 3a1aun J1Jisi BApuanra 4.2:

Pa3BuTHe 3pUTENBHOrO, OCA3ATEIBHO-3PUTEIBHOTO U CITyXOBOTO BOCTIPUSITHA.
Pa3BuTre u KoppeKuys NpOU3BOJILHOIO BHUMAaHUA.

Pa3BuTHe u KOppeKIMs MamsTH.

PasButre u KOppeKLHs YCTHON U IMCbMEHHOMN CBSA3HOU PEUYH.

OO0orarnieHnue akTUBHOTO M TTACCHBHOTO CJIOBaps, (HOPMUPOBAHNE HOBBIX TTOHSITH.



[Ipeononenue Bepbanusma.

PazButHe nuanornyeckoi 1 MOHOJOTHUECKON PEYUH.

PasButune u koppekuu HoHEeMaTHUIECKOTO CIIyXa.

Pa3BuTHe HaBBIKOB 3pUTENIBHOIO, OCA3aTENBbHO-3pUTEIBHOIO U CIIyXOBOI'O aHAJIN3A.

@opMHUPOBaHUE HABBIKOB OCSA3aTEIbHO-3PUTEILHOTO 00CIEI0BaHUS, HEOOXOJUMBIX MPH

paboTe ¢ TUAAKTUYECKUM MaTEepUaIOM.

e @DopMHpPOBAaHHE HABBIKOB 3alMCHIBaTh (POHETHUECKYIO TPAaHCKPHUIILUIO, coOMI0nas Bce
HOPMBI (JOHETHUYECKOMN 3aIHCH.

e  ®dopMHpOBaHUE HABBIKOB MOP(HEMHOI0, CII0BOOOPA30BATEIBHOI0, MOP(OIOTHYECKOTO U
CHUHTAKCHYECKOTO pazbopa.

e ®dopMupoBaHHE CHOCOOHOCTEH paboTaTh IO 3aJaHHOMY QJITOPUTMY, COCTaBJISATh
COOCTBEHHBIE AJITOPUTMBI.

e ®opMHpOBaHWE YMEHHUU HAXOIUTh MPUUYMHHO-CIICACTBEHHBIC CBS3H, BBIICISATH IIIABHOE,

0000111aTh, eJIaTh BLIBOIEI.

PasButre MeIKON MOTOPUKH, IIPOCTPAHCTBEHHBIX IIPEICTABICHUN.

CoBeplilieHCTBOBaHUE YMEHUH 3pUTEIHbHON OPUEHTUPOBKHU B MUKPOIIPOCTPAHCTBE.

CoBepIIeHCTBOBaHNE KOMMYHHUKATUBHBIX CITIOCOOHOCTEH,

@dopmMupoBaHUE YMEHUH BECTH JAMAJOr, HCKaThb W HAaXOAWUTh COJEepKaTeNbHbIE

KOMITIPOMHUCCBI.

e Bocnuranme mnoTpeOHOCTH MHUCaTh TPAMOTHO, B TOM YHUCIE C HCIOJIb30BaHUEM

MIEPCOHANBHOI0 KOMIBIOTEPA U cMapT(doHa.

OOmiee yncno 4acoB, OTBEACHHBIX IS M3YUYEHHUS XUMHUHM, Ha 0a30BOM YpOBHE CpPEJHETO OOIIero
oOpaszoBanus, coctaBisgeT 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Henemo), B 11 xmacce — 34 gaca (1
gac B HEACITIO).



1. COAEP)XAHME OBYYEHMUS
10 KJIACC
OPI'AHMYECKAS XUMUSA

Teoperuyeckue OCHOBbI OPraHNYeCKOil XMMHUU

[IpenMer opraHnuyeckoi XMMHUU: €€ BOHUKHOBEHHE, Pa3BUTHE M 3HAYEHHE B MOJIYYEHHH HOBBIX
BEILIECTB U MaTepuaioB. Teopus CTPOCHUsI OpraHUYecKux coenuHeHuil A. M. BytnepoBa, €€ oCHOBHBIE
nosioxkeHus. CTpyKTypHBIE (OPMYIIBI OpPraHWYecKHX BemlecTB. [ oMonorus, nzomepws. XuMHUYecKas
CBA3b B OPraHMUYECKUX COeTMHEHMX — OAMHAPHBIE U KPaTHbIE CBSI3U.

[IpencraBnenre o KiIaccu(UKAUKA OPraHWYECKHX BemecTB. HoMmeHKmIarypa OpraHWYecKHX
COeIMHeHHH (CHCTeMaTHYecKas) W TpPUBUAIbHBIE HA3BaHHUS BAXKHEHININX TMPEICTABUTENCH KIACCOB
OpPraHMYECKUX BELIECTB.

OKCTIepUMEHTaJ bHBIE METOABl HW3yYeHHWs BEIIeCTB W WX IMPEBpalleHHU: O3HAKOMIICHHE C
oOpa3laMy OpraHMYecKWX BEIIECTB M MaTepuallaMd Ha WX OCHOBE, MOJICIHMPOBAHHE MOIIEKYII
OpPTaHUYECKUX BEIIECTB, HAOMIOACHUE W OMNHMCAaHUE AEMOHCTPAIOHHBIX OIBITOB MO TNPEBPAIICHHUIO
OpraHWYECKUX BEIICCTB IPH HarpeBaHWH (TUIABIICHUE, OOyTIIMBAHNUE U TOPCHHE).

YriieBonopoast

AJTKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUH psii. MeTaH M 3TaH — NMpOCTeHIINe NpeacTaBUTENN
aNKaHOB: (M3MYECKHEe W XUMHYECKHE CBOWCTBA (peaKkuWd 3aMeIIeHUs] W TOPEHHUs), HaXOXKICHHWE B
NpUPOJIE, NOTYyUYECHUE U IPUMEHEHUE.

ATIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKMH pAn. OTWIEH M NPONMJIeH — IpocTelIine
MIPEICTAaBUTENI  ANKeHOB: (H3Wueckne ¥ XWMHYECKHe CBOWCTBA (peakiuy THUIPUPOBAHUS,
raJIOTeHUPOBaHUS, THAPATAINN, OKUCICHHS U TIOJIMMEPHU3aIIiH ), IIOTyYeHNE U IIPIMEHEHHE.

Ankanuensl: OytaaueH-1,3 1 MeTunOyTagueH-1,3: cTpoeHue, BaKHEHIINE XUMUYECKAE CBOWCTBA
(peakuus nommmepu3aiin). llonyyeHne CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJOTHMYECKUN DSNl. ALETWICH — MPOCTECUIIHIA
MpeACTaBUTENb allKHHOB: COCTaB, CTPOCHHE, (U3MYEeCKWe M XUMHYECKHE CBOWCTBAa (peakKiuu
THAPUPOBAHIS, TAIOTEHUPOBAHIS, THAPATAIINH, TOPSHHUSI), TOJTyIeHUE U TPUMEHEHHE.

Apensl. beH3om: cocraB, cTpoeHHe, (QH3MUECKME W XUMHYECKHE CBOHCTBA (peakiuu
raJOreHHPOBAHMSI 1 HUTPOBAHUS ), IOJyUEHUE U TPUMEHEHUE. T0Y0: cocmas, cmpoenue, usuieckue u
XuMuyeckue Cc80UCMBA (PeaKkyuu 2al02eHUpPOS8aHuUss U HUMPOBAHUs), NOJYYeHUue U HpUMeHeHue.
TokcuuHOCTh apeHOB. ['eHeTHYecKast CBA3b MEXAY YTIEBOJOPOJAMH, IPHHAIICKAIUMHI K pa3INYHbIM
KJ1accam.

IIpupoHble HCTOYHHUKH YTIIEBOIOPOAOB. IIpupoaHblii ra3 u nomyTHeIe HeTsHBIC Ta3el. HedTh 1
e€ mpoucxoxaenue. CrnocoObl TiepepaOOTKM HePTH: TIEPETrOHKA, KPEKHHT (TEPMUYECKHI,
KaTaJIMTHYECKHiT), mUponu3. [IponykTel mepepaboTku HEPTH, X TPUMEHEHHE B MPOMBIIUICHHOCTH U B
OpITy. KaMeHHBIH yroiib M MPOAYKTHI €r0 IepepadOTKH.

OKCIepUMEHTAJIbHBIE METOABl HW3YyUYEHHUS BEIIECTB W MX IMPEBpPALICHHUN: O3HAKOMIICHHE C
o0pasuamu IiacTMacce, KayqayKoB U pe3uHsbl, Kouiekuun «Hedte» u «Yromb», MoJeTupoBaHuEe MOJICKYII
YTIIEBOIOPOIOB M TAJOT€HOPOU3BOIHBIX, ITPOBEJICHIE MPAKTUYECKONH Pa0OTHI: MOIyYeHHE ATHIICHA U
M3y4YEHHE €TI0 CBOMCTB.

PacuérHble 3aqaun.

Breruncnenuss mo ypaBHEHUIO XHMHYECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBAa HCXOIHOTO
BELIECTBA MM MPOJYKTa PEaklHH IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO M3 HMCXOAHBIX
BEIIECTB MJIM MPOIYKTOB PEAKLIUH).

Kuciiopoacoaepxamme opranndeckue coeJHHeHus

[IpenenvHble OJHOATOMHBIE CIIUPTHL. MeTaHOI U 3TaHON: CTpOEHHE, (PU3NUECKUE U XUMHUYECKHE
CBOIicTBa (peakuyy C AaKTUBHBIMH MeETaljaMH, TaJOr€HOBOJOPOJAMHU, TOPEHHE), TPHUMEHEHUE.




Bonopoansie CBs3M MeXIy MOJIeKyJdaMH chnupToB. J[leiicTBue MeTaHOoJa M 3TaHOJa Ha OpPraHH3M
YeloBeKa.

MHoroaToMHble CIUPTHL. OTHUJICHTIMKONb M TIHLEPHUH: CTPOCHHE, (PU3MUYECKHE M XUMHUYECKHE
CBOIicTBa (B3aMMOJAEWCTBHE CO INEJIOYHBIMH METaJUIaMH, KadeCTBEHHAs peakiys Ha MHOTOATOMHBIE
crupThl). JleficTBre Ha opraHu3M denoBeka. [[puMeHeHne rMnepraa U STUIICHTIINKOJSL.

@deHos: CTpOoeHHE MOJEKYNbl, (PU3NYEeCKue M XHMHUYECKue cBoiicTBa. TOKCHMYHOCTH (eHona.
[Ipumenenue penomna.

Anpaeruipl U KemoHvl. DoOpManmbAeTH, aleTaNbIeTH]l: CTPOCHHE, (PU3MYecKne W XUMHYECKHe
CBOWCTBA (peaK OKHCIICHUS X BOCCTAHOBIICHHSI, KAUECTBEHHBIE PEaKIMH), IOJTy4YEeHUE U TPUMEHEHHE.

OOHOOCHOBHBIE TIpeAeNbHBIE KapOOHOBBIE KHCIOTH. MypaBbUHAs M YKCYCHas KHCIOTBHI:
cTpoeHHe, (U3NYECKHe W XHMHUYECKHE CBOWCTBA (CBOMCTBa, OOIIME IS Kilacca KHUCIIOT, PEaKIIHs
TepUPUKALNH), TOIyuYeHHe 1 npuMeHeHne. CTeapruHOBas M OJISMHOBAs KHUCIOTHI KaK MpPeACTaBUTEIH
BBICIINX KapOOHOBBIX KHCJIOT. MBIJIa KaK COJNH BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JeHCTBIUE.

CrnoxHble 2QHUPHI KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Haponu3 cioXHBIX 3hupoB. JKupsl.
I'maponus sxxupos. [Ipumenenue xupoB. bruonornueckas poib KHUPOB.

YrieBonbsl: coctaB, KiacCH(pHUKANWs YIJIEBOJAOB (MOHO-, JW- W TOJHMCaxapuibl). [rokosa —
MIPOCTEHIINH MOHOCaxXapuJ: OCOOSHHOCTH CTPOSHHSI MOJIEKYINBI, (pr3uuecKkne W XMMHUYECKHE CBOWCTBA
(B3aumopeiictBue ¢ ruapokcuaom Meau(ll), okucienme amMuadHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TIIFOKO3bI), HAXOXKACHWE B NPUPOJE, MPUMEHEHHE, OMOJOTHYECKas pOb.
dotocuHTe3. PPyKTO3a KAK U30MEP IITHOKO3bI.

Kpaxman wu mpemmonoza kak mnpupoiHble monumepbl. CTpoeHHe KpaxMana M IeJUTIOJO3BL.
du3nvecKkre U XUMUIECKHe CBOIICTBA Kpaxmaia (THIpoin3, KadeCTBEHHAs PeaKLUs C HOIO0M).

OKcriepuMeHTaIbHbIE METOJIBI U3YUEHHUS BEIIECTB U MX MPEBPAIEHUIA: TPOBEJCHIE, HAOM0IeHIE
U ONHUCAHUE JEMOHCTPALHOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KAYECTBEHHBIE PEAKLIMU OJHOATOMHBIX
cupToB (OKKciIeHne aTanona okcuaom meau(1l)), MHOroaTOMHBIX CIHPTOB (B3aMMOAEHCTBHE TIUIIEPUHA
¢ ruapokcumoMm Memu(Il)), ampaernmoB (OKHCICHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcunom menu(ll), B3ammopelcTBHe Kpaxmana ¢ HOIOM), NPOBEICHUE MPAKTHUECKOW pabOTHI:
CBOIICTBA pacTBOPa YKCYCHOM KUCIIOTHI.

Pacuérnple 3amaum.

Brruncnenust mo ypaBHEHHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa HCXOAHOTO
BEI[ECTBA HJIM MPOAYKTA PEAKIMH II0 M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO W3 HCXOIHBIX
BEII[ECTB HITH MPOTYKTOB PEAKIIHH).

A3oTcoaepkaliye OpraHndecKie COeIMHEHMS.

AMUHOKHUCIIOTH Kak aMQoOTepHblE OpraHuueckue coeAuHeHus. Duznueckue M XUMHUYECKUE
CBOICTBa aMUHOKHCIIOT (Ha IpUMEpe TIIMINHA). bruonornueckoe 3Ha4YeHIe aMUHOKHCIOT. [lenTupr.

Benku kak mpuponHbIe BEICOKOMOJICKYJISIpHBIE coeMHeHus. [lepBuuHas, BTOpHYHas ¥ TpeTHYHAS
CTpyKTypa OenkoB. XMMHUYECKUE CBOWCTBA OCIKOB: TUAPOININ3, ICHATYpAIlHs, KAYeCTBEHHbIC PEaKIMH Ha
Oerky.

OKcneprMeHTaNbHbIE METOIbl N3YyUSHHS BEIIECTB U MX MPEBpALICHUI: HAOIOJEHNE U ONKCaHNe
JIEMOHCTPALMOHHBIX OIBITOB: ACHATYpaIis OEIKOB P HATPEBaHUH, [[BETHBIE PEaKINU OEIIKOB.

BbicokoMoJieKyIsIpHbIE COeTHHEHNS

OCHOBHBIE TIOHSTHS XUMHUH BBICOKOMOJICKYJSIPHBIX ~ COCAWHEHUI: MOHOMEp, IOJHMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPH3ANN, CPETHSIS MOJIeKyisipHas macca. OCHOBHBIE METOJBI
CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSAMHEHUH — TTOJIMMEPHU3AITUs U TOTUKOH/ICHCAIHSL.

OKclepUMEHTANbHBIE METOIbl HW3y4YeHHs BEIIECTB W WX IPEBpAIICHUHA: O3HAKOMIICHHE C
o0Opasramu MPUPOIHBIX K HCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KaydIyKOB.

MexmpeMeTHbIE CBS3H.

Peanuzamnus MexXnpeaMeTHBIX CBsS3ed INpU H3YdeHHH opraHudeckoil xummu B 10 kmacce
OCYIIECTBIISIETCS] Yepe3 HCIOIB30BAaHME KaK OOIIMX €CTeCTBEHHO-HAyYHBIX MOHATHH, TaK W MOHSITHH,
SIBIITFOIIUXCSI CHCTEMHBIMHU UTSI OTJIEIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYIHOTO [IUKJIA.



OO01ue eCTeCTBCHHO-HAYYHbBIC TOHSATHUSA: SIBJICHHUE, HAy4HbIH (DakT, TUIOTE3a, 3aKOH, TEOpHs,
aHallM3, CHUHTE3, KJIacCH(PHUKAIUS, TIEPUOTUYHOCTh, HAOJIOJECHHE, W3MEPEHUE, OSKCICPHUMEHT,
MOJICTTUPOBAHUE.

®dusuka: Martepus, JHEPrus, macca, aTroM, 3JICKTPOH, MOJIEKYJa, SHEPreTHUYSCKUN YpPOBEHb,
BEIIECTBO, TeNl0, 00BEM, arperaTHoe COCTOSHHE BENIeCTBa, (PU3NYECKHE BEIMYMHBI M CJUHUIBI UX
HU3MEPEHMUSL.

Buonorust: kneTka, opraHusM, Ouocdepa, OOMEH BEIISCTB B OpraHu3Me, (OTOCHUHTE3,
OHMOIOrMYEeCKY aKTHBHBIE BEIIEeCTBa (OEIIKH, yTIeBObI, JKUPHI, PEPMEHTHI).

I'eorpacdus: MuHEpabl, TOPHBIE TOPOJIBI, TOJIE3HBIC HCKOMAEMBIE, TOTLTUBO, PECYPCHI.

TexHomorus: IMAIIEBBIC MPOAYKTHI, OCHOBBI PAlMOHAJILHOTO IIMTaHWA, MOIOIIHUE CPEIACTBa,
JICKApCTBEHHBIC M KOCMETHYECKHE MpenapaTbl, MaTepHajbl M3 HCKYCCTBCHHBIX W CHHTCTHYCCKUX
BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMMH

XUMUYECKHA 3JeMEHT. ATOM. SIApo atoma, M30TOMbBI. DJICKTPOHHAs 000J04YKa. DHEPreTHUSCKUE
YPOBHH, MOAYPOBHH. ATOMHBIC oOpOHTand, s-, P-, 0- smemeHTbl. OCOOCHHOCTH pacIpenesICHUsS
JJICKTPOHOB M0 OpOMTANsIM B aTroMaX »3JEMEHTOB IEPBbIX YETHIPEX TMEPUOAOB. OJICKTPOHHAS
KOH(UTYpaLUs aTOMOB.

Ilepuoanueckuii 3akoH u Ilepuoauyeckas cucrema xumuueckux sneMeHToB [, M. MeHneneesa.
CBs13b nepuoIMyecKoro 3akoHa u Ilepuoauueckoi cuctemsl xumuueckux 3eMeHToB J. Y. Mennaeneena
C COBPECMCHHON TEOpHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HM3MCHCHHSI CBOHCTB XHMHYECKHX
JJIEMEHTOB W 00pa3yeMbIX UMH MPOCTBIX M CIIOXHBIX BEIIECTB IO TPyNIIaM M TEepruoaaM. 3HadeHUe
MIEPUOANYECKOT0 3aKOHA B PA3BUTUU HAYKU.

Crpoenne BemecTBa. XMUMHUYECKas CBSI3b. BUIBI XUMUYECKON CBsI3M (KOBaJCHTHAS HETOJSPHAS U
MOJIApHAsi, WOHHAs, MeTaJUIndeckas). MexaHu3mbl 00pa30BaHWS KOBAJIEHTHOW XHMHYECKOW CBSI3U
(oOMeHHBIN W JTOHOPHO-aKIENTOPHEIHN). BomopoaHas cBs3b. BaneHTHOCTB. DNEKTPOOTPHUIIATEIHLHOCTS.
Crenens okucieHus. VIOHBI: KATHOHBI U aHUOHBI.

BemiecTBa MOJEKYISIPHOIO U HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa BELIECTBA.
Tunel KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEILIECTB OT TUIA KPUCTAILTUYECKOM PEIIETKY.

IlonaTte 0 AWCHEpPCHBIX cHCTeMaX. VICTHHHBIE W KOJUIOMIHBIE pacTBOpPHI. MaccoBas g0t
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHMYeCKUX coeJAuHCHUH. HoMeHkaTypa HEOPraHWYECKHUX BEIIECTB.
I'eneTndeckas CBS3b HEOPTAHUYECKUX BEIICCTB, MPUHAIICIKAIINX K PA3THIHBIM KJIaCcCaM.

Xumudeckas peakius. Kiraccupukaims XuMIYeCKHX peakiiiii B HEOPTaHMYECKON W OpraHnIeCcKOn
XUMUHU. 3aKOH COXpPAHEHHUS MacChl BEIIECTB, 3aKOH COXPAaHEHUS W MPEBPAILCHUS DSHEPrUU MpU
XUMHUYECKUX PEAKITHSIX.

CKOpOCTh peaknuu, e€ 3aBUCUMOCTh OT Pa3nyHbIX (pakTopoB. OOpaTUMBIE peakiiu. X UMHIECKOe
paBHOBecue. PakTOPbI, BIMSAIOIIME HA COCTOSIHAE XUMUYecKoro pasHoBecus. [Tpunnun Jle atense.

Onekrponutrdeckas nucconuanusi. CHIbHBIE U Clla0ble NIeKTpOoUTE. Cpena BOAHBIX PacTBOPOB
BEILECTB: KUCasl, HEUTpaJIbHAs, LICIOYHASL.

OKHCIUTETFHO-BOCCTAHOBUTEIBHBIC PEAKIUH.

OKcIiepuMeHTaJIbHBIE METOJBI M3yYEHHUS BEIIECTB M WX IPEBPALlCHHN: NEMOHCTpamus TaOmiwIl
«lepuognueckass cucremMa xumuueckux osiemeHToB . WM. MenneneeBay, u3ydeHHUe Mopenen
KPUCTATMYECKUX PENIETOK, HAOMIOJICHUE W ONKMCAHUE JCMOHCTPAI[MOHHBIX M JIA0OPATOPHBIX OIBITOB
(pa3moxeHue TEPOKCHIA BOJOPONA B TPUCYTCTBHHU KaTaIM3aTopa, OIMPEICICHUE CpeAbl PacTBOPOB



BEIIECTB C TOMOIIBI0 YHHUBEPCAJIHHOTO WHIMKATOpa, pEeaKkIMd HMOHHOTO OOMEHa), MpOBeIeHHE
MIPaKTHYECKOH paboTsl «BrusHue pa3nudHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEeaKIIum.

PacuétHrle 3amaun.

Pacuérbl mo ypaBHEHMSAM XUMHYECKUX pEaKLIMHA, B TOM 4YHUCIE TEPMOXUMHUYECKHUE PACUETHI,
Ppacy€Thl ¢ UCIIOJIB30BAHUEM MOHATHUS «MAacCOBAsI 10JI BELLECTBAY.

Heopranuyeckass xumust

Hewmeramnsl. [Tonoxenne HeMertanioB B [lepuoanueckoit cucreme XuMU4eckux siaemeHToB [, U.
MeHneneeBa U OCOOCHHOCTH CTPOCHHS aToMoB. (DU3MUYECKHE CBOWCTBA HEMETALIOB. AJUIOTPOINHS
HEMETaJJIOB (Ha IpUMepe KUCIOpoa, cephl, pocdopa u yriaepoaa).

XHUMHYECKHE CBOMCTBA BAKHEHUIIMX HEMETA/UIOB (TaJIOTeHOB, CEpPhI, a30Ta, Gocdopa, yriepona u
KpEMHUS) U UX COCTUHEHNH (OKCHIOB, KHCIOPOACOAEPIKAIIIX KUCIOT, BOAOPOIHBIX COSTMHEHNN).

[IpumeHeHne Ba)XHENIINX HEMETAIIJIOB U MX COSMHEHUH.

Meramnsl. Ilonoxenue meramwioB B Ilepuonnueckodl cucreMe XxumMudeckux saeMeHtoB [l U.
MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000J10Yek aTOMOB MeTaiutoB. OO0mme (Gpu3ndecKue
cBoifcTBa MeTayIoB. CIIIaBbl METAIUIOB. DJIEKTPOXUMUYECKUH P HAPSDKEHUM METaIOoB.

XWMHYECKUE CBONCTBA BAXKHEUIIUX METAUIOB (HATPHMA, KaJWi, KaabI[Ui, MarHWi, aJTIOMUHUM,
LIWHK, XPOM, YKeJIe30, ME/Ib) ¥ UX COeTMHEHH.

OObmwme cnocoObl mosTyyeHns: MeTaioB. [IpuMeHeHre MeTaioB B OBITY U TEXHUKE.

OKCIepUMeHTaJIbHbIE METOJbl HM3YYCHHS BEIIECTB M WX IMPEBPAIICHUNA: H3y4YCHHE KOJIICKIIHH
«MeTamnel M CIJIaBbI», 00Pa3IOB HEMETAIIOB, PEIIeHHE AKCIEPUMEHTANBHBIX 3aj[ad, HAONIOJCHHE H
OIMCaHNEe AEMOHCTPALMOHHBIX M J1A0OPaTOPHBIX OMBITOB (B3aMMOJCHCTBUE TUAPOKCHAA aJIOMUHUS C
pacTBOpaMH KHCIIOT U IeJ04Yel, KaYeCTBEHHBIE PEaKIIMK Ha KaTHOHBI METAJIIIOB).

Pacuértnble 3agaun.

Pacuértel Macchl BemiecTBa MM 00BEMA ra30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA, MAacce WM
00BEMY OZHOIO M3 YYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacuéThl Macchl (00bEMa, KOJUIECTBA BEIECTBA)
NPOAYKTOB PEAKLUU, €CIIA OJHO U3 BELIECTB UMEET IPUMECH.

XuMUA ¥ KU3Hb

Posiib XxuMuM B 00ECIEUYEHHWH 3KOJIOTMUECKOM, JHEPreTUYECKOW U TIMIIEBOW 0€30MMacHOCTH,
pa3BuTuu MeAULUHBL. [IoHATHE 0 HAYYHBIX METO/IaX MO3HAHMS BEIIECTB U XUMUYECKUX PEAKLIUMN.

[IpencraBnenuss 00 0OMMX HAYYHBIX NPUHOWINAX MPOMBIIIICHHOTO IONYYEHUs Ba)KHEHIINX
BEILECTB.

YenoBek B MHpPE BEIIECTB U MaTEepUalOB: BAXHEHIIME CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKIMOHHBIE MaTepHuallbl, KpacKH, CTEKJO, KepaMuKa, MaTepuanbl [UIs JJIEKTPOHUKH,
HaHOMaTepuaJbl, OpraHMuecKrue 1 MUHEpaJbHbIE Y00peHusI.

XuMHsl U 300pPOBBE YEJIOBEKA: MPaBUJIA HCIONb30BAaHUS JIEKAPCTBEHHBIX IIPEMapaToB, MpaBUia
0€301acHOT0 UCIIOJIB30BaHMUs PenapaToB OBITOBOW XMMHH B IOBCEAHEBHOM JKU3HH.

MexnpeMETHBIE CBS3H.

Peanm3zaruss MeXIpenIMETHBIX CBS3€ld MpH HM3YYCHWU OOIIeld W HeopraHu4eckoi xumMuu B 11
KJlacce OCYLIECTBIISIETCSl Yepe3 MCIIOIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaKk W
TTOHSTHA, SBJISIOMIMXCS CHCTEMHBIMH TSI OTIEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecCTBEeHHO-HAyYHBbIC TOHATHS: HAYYHBIH (aKT, THUIOTE3a, 3aKOH, TEOpHs, aHaJmH3,
CUHTE3, Ki1acCHpHKauus, NEPHOAUYHOCTh, HAONIOJCHHE, DKCIIEPUMEHT, MOJEIHUPOBAHUE, H3MEPEHHE,
SBIICHUE.

®u3uka: MaTepusi, DHEpPrusi, Macca, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOI,
PaZnoaKTUBHOCTh, MOJIEKYJIa, SHEPreTHUECKUH YPOBEHb, BEIIECTBO, TeN0, 00BEM, arperaTHoOe COCTOSIHUE
BEIECTBA, (PM3MUECKUE BEIMINHBI U €AMHUIIBI UX U3MEPEHHSI, CKOPOCTD.

buonorus: kneTka, opraHm3M, 3KOcHCTeMa, OWocdepa, MaKpo- U MHUKPOIJIEMEHTHI, BUTAMHHEI,
0OMEH BEIIECTB B OpraHU3Me.

I'eorpacdus: MuHEpaNbl, TOPHBIE TTOPOIBI, TOJIE3HBIE HCKOMaeMbIe, TOTIITUBO, PECYPCHI.



TexHoNmoTHA: XUMHUYECKas MPOMBINUICHHOCTh, METALIYPIHs, IPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHajoB, CEIIbCKOXO3SHCTBEHHOE MPOM3BOJICTBO, NHINEBAs IPOMBIIUIEHHOCTh, (hapmameBTHdecKas
MPOMBILICHHOCTh, TPOU3BOJCTBO KOCMETHYECKUX TIPEMapaToB, MPOU3BOJCTBO KOHCTPYKLIIMOHHBIX
MaTepHaJIOB, DJIEKTPOHHAS MPOMBIIIIICHHOCTh, HAHOTEXHOJIOTUH.



2. IUVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOIPAMMBI 110 XWMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHMSA

JIMHHOCTHBIE PE3YJIbTATBI

®OI'OC COO ycranaBmmuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHS OOYYarOIIMMECS ITPOTPaMM
cpemHero oOmiero oOpa3oBaHus (JIMYHOCTHBIM, METalpeAMETHBIM W TpeaMeTHbIM). HaydHo-
METOJIMYECKON OCHOBOW il pa3pabOTKH IJIAaHHPYEMBIX pPE3yJIbTATOB OCBOCHHUS IPOTPaMM CPEIHErO
001ero 06pa3oBaHUs SIBISICTCS CHCTEMHO-ACSTSIIBHOCTHBIA TTOIXO0.

B cooTBeTCTBUH C CHCTEMHO-IESITEIHLHOCTHBIM ITOAXO0JIOM B CTPYKTYpE JINYHOCTHBIX PE3yJIhTaTOB
OCBOCHHS TIpeaMeTa «XUMHs» Ha YpPOBHE CpEAHETo oO0Iero oOpa3oBaHUSI BBIACICHBI CICAYIOIINE
COCTaBIISIOIIHE:

OCO3HaHWE OOYYAIOIIUMUCS POCCHUHCKOW TPaKMAaHCKOW MACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENIbHOCTH U CAMOOIIPEIETICHHUIO;

HaJTUINe MOTHUBAITUN K OOYUICHUIO;

[[eJIeHaNpaBlIeHHOe Pa3BUTHE BHYTPEHHUX YyOeXIeHUH IJIMYHOCTH Ha OCHOBE KITIOYEBBIX
LEHHOCTEH M UCTOPUYECKUX TPaJAULid 0a30BOH HAYKH XUMHUU;

TOTOBHOCTh M CIOCOOHOCTh OOYyYalONIMXCA PYKOBOACTBOBATHCS B CBOEH JESTETHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAaMH, IIPUCYIIIMH I[€JIOCTHON CHCTEME XUMHUYECKOTO 00pa30BaHUS;

HAJIMYUE MPABOCO3HAHMS SKOJIOTMYECKOW KYJIBTYphl U CIIOCOOHOCTH CTaBUTh ILICIH H CTPOUTH
JKU3HCHHBIC TJIAHBI.

JIM9HOCTHBIE pe3yNbTaThl OCBOCHHS TpeaMeTa «XHWMHS» IOCTHUTAIOTCS B €IWHCTBE y4eOHOU U
BOCIUTATEIBFHONU JESTENBHOCTH B COOTBETCTBHM C T'YMaHUCTHUYECKUMH, COIMOKYIBTYPHBIMH, TyXOBHO-
HPaBCTBEHHBIMH [EHHOCTSIMH W HJ€aJlaMHd POCCHHUCKOTO TPAXIAHCKOTO OOIIecTBa, MPUHATHIMH B
oOmiecTBe HOpMaMH H TIPaBUJIAMH IIOBEACHHUS, CIIOCOOCTBYIONIMMH IPOIECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHUS M HPABCTBEHHOT'O CTAHOBJIICHUS INYHOCTH 00YYaIOLIUXCS.

JlmgHOCTHBIE pe3yJbTAaThl OCBOCHHS IpeaMeTa «XUMHUS» OTpaxaroT cHOpPMHUPOBAHHOCTH OITBITA
[M03HABATEIILHOW M MPAKTHYECKOU NIEATEILHOCTH O0YYaIOIIMXCS TI0 Peau3alliil MPUHATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpa:knaHCcKOro BOCTIUTAHUA:

OCO3HaHUS 00YYarOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB H 00sS3aHHOCTEH, YBAXKEHUS K 3aKOHY
Y TIPABOTOPSIKY;

MIPEICTABICHUS O COIMAJIBHBIX HOPMaX M MPaBUJIaX MEKIMIHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW IEATEIFHOCTH TIPH CO3JAaHUM Y4YEOHBIX IPOEKTOB,
PEIICHNN YYeOHBIX U MO3HABATEIILHBIX 33124, BHITIOJHCHUN XUMUYECKUX IKCIICPUMECHTOB;

CIOCOOHOCTH TOHMMATh M MPHHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apTyMEHTHI APYTUX IPH
aHaJIM3€e Pa3IMYHBIX BUJIOB YY€OHOH JEATEIIHPHOCTH;

2) NaTPUOTUYECKOT0 BOCIIMTAHMA:

[IEHHOCTHOTO OTHOIIEHHUS K UCTOPUYECKOMY M HAyYHOMY HACIIeINI0 OT€YECTBEHHON XUMHH;

YBaXEHUS K TPOIECCY TBOPYECTBA B OOJACTH TCOPUM M TMPAKTUYSCKOTO MPUMEHEHHS XUMUH,
OCO3HAHUSI TOTO, YTO JOCTHIKCHHUS HAYKd €CTh PE3yNbTaT IIUTCIBHBIX HAOMIONECHUN, KPOTOTIUBBIX
9KCIIEPUMEHTAIBHBIX TIOMCKOB, TIOCTOSSHHOTO TPYZa YIEHBIX U IMPAKTHKOB;

WHTEpeca M MO3HABATEIHHBIX MOTHBOB B TOJYYEHHH W IMOCJICAYIONIEM aHaan3e HMH(OOpPMAIUU O
MEePEIOBBIX TOCTHYKCHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MMOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CHUTYyalluW, CBS3aHHBIC C XUMUYCCKHUMH SBJIICHUSMH, W IPUHUMATh
OCO3HaHHBIE PEIeHHSI, OPUEHTHPYSICh HA MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBAThH CBOE MOBEACHUE U TIOCTYIIKH CBOUX TOBAPHILEH C MO3UIIMH HPaBCTBEHHBIX
Y TIPABOBBIX HOPM U OCO3HAHUE MOCIICICTBUN ATUX MOCTYITKOB;



4) ¢popMupoOBaHNS KYJbTYPbI 310POBbA:

MMOHUMAaHWsA TICHHOCTEH 340poBOro M Oe3omacHOro oOpa3a JKH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIICHHSI K COOCTBEHHOMY (DPU3MYECKOMY U IICUXUYECKOMY 310POBbIO;

coOJrO/IeHUs TIpaBUJI OE30MacCHOr0 OOpallleHus ¢ BEUICCTBAMH B OBITY, MOBCEIHEBHOMN JKU3HU U B
TPYIOBOU EATEIBHOCTH;

MMOHMMaHMS LUEHHOCTH TPaBHJI MHIUBUAYaJbHOTO M KOJUIEKTUBHOTO OE30MAacHOrO IMOBEICHHS B
CUTYaIUX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOIEH;

OCO3HaHWSl TIOCIEJCTBUH W HENPUATHS BPEOHBIX TPUBBIYEK (YIMOTPEOIICHUST aJKOTOJIS,
HAapPKOTHKOB, KypeHHSI);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHON KOMITETEHTHOCTH B y4eOHO-UCCIIEIOBATENBCKON IEATEIIbHOCTH, O0IIECTBEHHO
10JIE3HOM, TBOPUYECKON U IPYTHX BUAAX NEATEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEIICHHWH MPAKTUYECKHUX 337ad COLMANTBHON HAINpaBIEHHOCTH
(B pamMKax CBOETO Ki1acca, IITKOJIbI);

HHTEepeca K MPAKTHUYECKOMY H3YyUEHHIO MPOecCuil pa3IMyHOro poja, B TOM YHUCIE HA OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAaHUN 10 XUMHU;

YBaXKEHUS K TPYLY, JHOISIM TPyAa U PE3ynbTaTaM TPYJIOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHUAYaJbHOW TPaeKTOpUH 0Opa3oBaHus, Oymyiien
npodeccun W peannzanuyd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HMHTEPECOB,
CITOCOOHOCTEH K XUMHH, HHTEPECOB U TOTPEOHOCTEH 00IIEeCTBA;

6) 3K0JI0rMYeCKOro BOCTIMTAHUS:

9KOJIOTHYECKH I1eJIeCO00pa3HOT0 OTHOIICHUS K MPHUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHMS >KU3HU
Ha 3emie;

MOHUMaHHUA TJO00aTbHOrO XapakTepa OJKOJOTHYECKMX NpoOieM, BIUSHHUSA HSKOHOMHUYECKUX
MPOIIECCOB Ha COCTOAHUE MPUPOTHON U COLIMATBHOM CpeJibl;

OCO3HaHUSI HEOOXOIMMOCTH WCIOJh30BAHUS JOCTIDKEHHH XUMHH Ui DPEIISHHS BOIPOCOB
paLMOHaIbHOTO IPUPOAOIIOIB30BaHMUS;

AKTHUBHOI'O HENPHUSATHS NECUCTBUM, MPUHOCIIIMX BpEJ OKPYXAlOLEH MPUPOAHONU cpeie, YMEHHs
MIPOTHO3UPOBATh HEOJIATONPHUSTHBIE 3KOJOTHYECKHE TMOCIEACTBUS TPEANPHHAMAEMBIX HEUCTBUH U
Npe0TBpaIIaTh UX;

HAJIMYHS PA3BUTOTO 3KOJIOTHYECKOTO MBIIIJICHHS, YIKOJIOTHIECKON KyJIbTYPHI, ONBITA AESTETLHOCTH
SKOJOTMYECKOM  HampaBIC€HHOCTH, YMEHHS  PYKOBOACTBOBATbCS MMM B  IIO3HABaTEJIbHOM,
KOMMYHHKATHBHOW ¥ COLMANBHOW TpPAaKTHKE, CIOCOOHOCTH H yMEHHS AaKTHBHO TPOTHBOCTOATDH
uaeonoruu xeMmodoouu;

7) HEeHHOCTH HAYYHOI'0 O3HAHMSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BHTHUS
HayKH ¥ OOIIIECTBEHHOHN NMPAKTHKH;

MTOHNMAaHUSA CTIENU(UKNA XUMIH KaK HaAyKH, OCO3HaHUs e€ poiu B (OPMHPOBAHUN PAIMOHAITEHOTO
HAyYHOTO MBILUICHHS, CO3AaHUM LEIOCTHOTO MPEACTaBICHHS 00 OKPYKAIOIIEeM MHUpPE KaK O €IUHCTBE
MIPUPOABI U YeJIOBEKa, B MO3HAHWU IMPHPOJHBIX 3aKOHOMEPHOCTEH M pemeHHH MpoOIeM COXpaHEHHS
MIPUPOTHOTO PaBHOBECHUS;

yOXKIEHHOCTH B 0COOOH 3HAYMMOCTM XWUMHUHU JUIi COBPEMEHHOW LHMBUIM3aMuM: B e€
TYMaHHCTHYECKON HANpaBIEHHOCTH W BAaXXHOH POJIM B CO3JIAHWU HOBOW 0a3bl MaTepUATbHON KYJIBTYDHI,
pelIeHny TII00aIbHBIX MPOOJIeM YCTOWYWBOTO PAa3BUTHS UYEIOBEYECTBA — CHIPHEBOM, JHEPTETHYECKOM,
MUIIEBOH U SKOJOTHYECKON 0E30MacHOCTH, B Pa3BUTHU MEAWLHMHBI, 00ECICUYCHUH YCIOBUM YCIEUIHOTO
TpyZAa ¥ SKOJIOTHIECKH KOM(OPTHON KHU3HU KaKIOT0 WiIeHa 0OIIeCcTBa;

€CTECTBEHHO-HAYYHOU rPaMOTHOCTH: MMOHUMAaHUs CYIIHOCTH METOJIOB MO3HAHUSI, UCIIOIb3yEMBIX B
€CTeCTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BaTh MONydaeMble 3HaHUS AJsl aHaiu3a U OOBSICHEHHS
ABIICHUI OKPYXXAIOIIeT0 MHUpPa M TMPOUCXOAMINX B HEM HM3MEHEHHWU, YMEHHS JenaTh 0OOCHOBAaHHBIE



3aKJIFOUCHUA Ha OCHOBC HAaYYHBIX q)aKTOB U MMCIOIUXCA ANAaHHBIX C MECJIBIO IMOJYYCHUSA OOCTOBCPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIIPHO HCIOJIb30BAaTh XUMHYECKUE 3HAHHS I PEIICHHS NpoOieM B
PCAIbHBIX )KMU3HCHHBIX CUTyalluAX;

WHTepeca K TO3HAHHIO U HCCIIE0BATENbCKOM eI TeIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HETPEPHIBHOMY OOpPa30BaHUIO U CaMOOOPa30BaHHIO, K AKTUBHOMY
IMOJTY4YCHUTIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHH C KU3HECHHBIMH HOTpe6HOCT$IMI/I;

HHTEpeca K 0COOCHHOCTSM TPY/Ia B Pa3IMIHEIX chepax MpodecCHoHATEHON NeITeILHOCTH.

METAINPEJIMETHBIE PE3YJIBTATBI

MeTtanpeAMETHbIC Pe3yJbTaThl OCBOSHMS Y4eOHOro mnpeamMera «XUMHS» Ha YPOBHE CPEIHEIO
0011ero 00pa3oBaHMs BKIIOYAIOT:

3HauUMBbIC JIS  (OPMHUPOBaHUS  MHPOBO33PEHUS  OOYYAIOMUXCA  MEKIAUCHUIUTHHAPHBIC
(MexTipeMeTHBIE) OOIIEHAay4YHbIE MOHITHSA, OTpaXKalollde IeIOCTHOCTh HAy4YHOM KapTUHBI MHpa H
crien Ky METOJOB MO3HAHMSI, UCIIOIh3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepwsi, BEUIECTBO, YHEPTHS,
SIBJICHUE, TPOIIECC, CHCTEMa, HAYYHBIH (DAaKT, MPHUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPUS,
HCCIeI0OBaHKE, HAOMIOACHNE, H3MEPEHHE, SIKCIICPUMEHT U JAPYTHE);

yVHUBEpCalbHble YydeOHBbIE IeHCTBHUS (TIO3HAaBaTelIbHBIE, KOMMYHHUKATHBHBIC, PETYISTUBHEIE),
obecnieunBarome (GopMupoBaHue (QYHKIMOHATHLHOH TIPaMOTHOCTH U  COIMAIBHOW KOMIICTEHIHH
00yJaroIIUXCS;

CITOCOOHOCTH o0yJaronIuxcs WCTIONTE30BATh OCBOCHHBIE MEXXTUCIUILTTHAPHBIC,
MHUPOBO33PEHYECKHE 3HAHWUS W YHHBEpPCAIbHBIC Y4eOHBbIC NCHCTBHS B TO3HABATEIBHONH M COLUAIBHOMN
IIPAKTHKE.

MeranpeaMeTHbIE ~ pe3yJbTaThl  OTPAKalOT  OBIIAJICHWE  YHUBEPCATBHBIMH  YIeOHBIMHU
[M03HABATEIIbHBIMH, KOMMYHUKATHBHBIMU M PETYJISTUBHBIMU JCHCTBUSMU.

OBy1ajieHHEe YHUBEPCANBHBIMYI Y4€OHBIMH IO3HABATEIbLHBIMH J€HCTBUSIMH:

1) 6a3oBble JIornueckue aeicTBUA:

CaMOCTOSITETILHO (hOPMYJIMPOBATh H aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OMpEaACIATEL UCIN ACATCIBbHOCTH, 3aJaBasl MmapaMeTpbl U KPUTCPUH UX JOCTHUIKCHHUA, COOTHOCUTH
Pe3yNbTaThI AESITEIHLHOCTH C IOCTABJICHHBIMHA EJISIMH;

HCITI0JIb30BaTh IIPH OCBOCHUW 3HAHUHN MPHEMBI JIOTHYECKOTO MBIIIICHHS — BBIICISTh XapaKTepHbIC
IIPU3HAKU HOHITUH U YCTaHaBJIMBATh UX B3aMMOCBA3b, HMCIIOJIB30BATh COOTBCTCTBYIONIMC ITOHATHA HJISA
00BSICHEHHSI OTIIENBHBIX (DAKTOB U SIBIICHUIA;

BEIOUPATh OCHOBAHUS M KPUTEPUU IS KIIACCU(UKAITUH BEIECTB M XUMHUYSCKUX PEAKIIHIA;

YCTaHaBJIMBATh MPUUYMHHO-CJICACTBCHHLIC CBA3HU MCXKAY N3y4aCMbIMU ABJICHUAMU,

CTPOUTh JIOTHUECKHE pacCyXIeHUsS (WMHIYKTUBHBIE, ACAYKTUBHBIC, TI0 aHAJIOTHH), BBEISBISTH
3aKOHOMEPHOCTH W TPOTHBOPEUUS B pPacCMaTPUBAEMBIX SBICHUAX, (OPMYJIUPOBATh BBIBOIBI U
3aKJIIOUCHUS;

MPUMEHATH B MPOIIECCE TTO3HAHUS, UCTIONB3YEMbIE B XUMHH CUMBOIIMYECKHE (3HAKOBBIE) MOJIEIIH,
peoOpa3oBLIBATh MOJICIIBHBIC TPEJACTABICHHUS — XMMHYCCKUH 3HAK (CHMBOJ) 3JIEMECHTA, XUMHUYECKas
(dhopmyna, ypaBHEHHE XUMHUYIECKON PEAKITNN — MIPH PEIICHUN YICOHBIX MO3HABATEIBHBIX U MPAKTHICCKIX
3a/la4, TPUMEHATh Ha3BaHHBIE MOJENbHBIC MPEICTABICHHS U BBISBICHUS XapaKTEPHBIX MPHU3HAKOB
M3YYaeMbIX BEIIECTB U XUMUYECKHUX PEaKIUH.

2) 6a3zoBbIe HCCIeN0BaTEIbCKUE e CTBHA:

BJIa/IETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMSI BENIECTB U XUMUYECKIX PEaKIIHiA;

(hopMyJIMPOBaTh 1IEJIM U 3a7aYd MCCIICIOBAHUS, UCIIOIL30BaTh MOCTABJICHHBIE M CAMOCTOSATEIILHO
C(I)OpMy.HI/IpOBaHHBIe BOIIPOCBI B KAUCCTBEC HHCTPYMCHTA IIO3HAHUA W OCHOBBI IJIsA (bOpMI/IPOBaHI/ISI
TUIIOTE3bI IO MPOBEPKE MPABHIIBHOCTH BHICKA3BIBAEMBIX CYKICHHIA,



BJIaACTH HaBbIKaMU CaMOCTOATECIIBHOT'O IIJIAaHUPOBaHU A u IMPOBCACHUA YUCHUYCCKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHA HaONIOAaTh 32 XOJOM MPOIECcCca, CaMOCTOSTEIHHO
MIPOTHO3UPOBAThH €r0 Pe3yNbTaT, POPMYJINPOBATH OOOOIICHHS U BBIBOJBI OTHOCHUTEIBHO TOCTOBEPHOCTH
PE3YJIbTATOB UCCIICIOBAHMSI, COCTABIATh 000OCHOBAaHHBIN OTYET O MPOJICJIaHHOM paboTe;

MPUOOpPETaTh OMBIT YYEHWYECKON HCCIIeNOBATENCKON W TPOEKTHON NEATENbHOCTH, MPOSIBIISATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IOMCKY METOJOB PELICHUS! MPaKTHYECKHX 3ajad,
IMPUMCHCHUIO PA3JIMYHBIX METOAOB ITO3HAHUS.

3) pa6oTa ¢ unopMmanmeii:

OpUEHTHPOBATHCS B Pa3IMYHBIX HCTOYHHKAX WHGpopManuu (HaydHO-TOMYJSApHAs JIUTepaTypa
XAUMHAYECKOTO COJIEPKaHUs, CIIPaBOYHbIE TIOCOOHs, pecypchl MHTepHeTa), aHAIN3UPOBATh UH(POPMAIHIO
PasIMYHBIX BHIOB W (OpPM TIPEACTABICHHUSA, KpPUTHYECKH OIEHUBAaTH €€ JOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTE;

(hopMyIHpOBaTH 3aMPOCHl U MPUMEHSTh PA3TUYHBIE METOBI MPH MOUCKE U OTOOpE WHPOPMAITUH,
HEOOXOMMOH ISl BBITOJTHEHHS YIeOHBIX 33124 ONPEIeIEHHOTO THTIA;

pUOOpeTaTh ONBIT HWCIOJB30BaHMS HMH(DOPMAIMOHHO-KOMMYHHKATHBHBIX ~TEXHOJOTMH U
PA3IMYHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITETTFHO BBIOMpATh ONTHMAIBHYIO (OpPMY MPEICTaBICHUS WHPOpManud (CXEMHI,
rpaduky, TUarpaMMebl, TaOJHIIBI, PUCYHKU U IPYTHE);

UCTIONB30BaTh HAYYHBIH sI3BIK B KauecTBE CpEJICTBA NMpU paboTe ¢ XUMHUYECKoW MH(opMarmei:
MIPUMEHSTh MEXIpeaIMeTHble ((U3NYecKHe W MaTeMaTHYeCKHe) 3HAKH W CHUMBOIBIL, (OPMYJIHL,
ab0peBuaTypbl, HOMEHKIIATYPY;

WCTIOJNB30BaTh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJIMUECKHAE CPECTBA HATIISTHOCTH.

OBiajeHue YHUBEPCAIBHBIMH KOMMYHHKATHUBHBIMH JICTBUSIMU:

3aJaBaTh BONPOCHI IO CYWIECTBY OOCYXIaeMOi TeMbl B XOJA€ [uajora H/WiIH JAWUCKYCCHH,
BBICKA3bIBaTh HJACH, (I)OpMYHI/IpOBaTL CBOM NPECATIONKCHUA OTHOCHUTCIBHO BBLIITOJIHCHUA HpeI[HO)I(eHHOﬁ
3a/1a4w;

BBICTYIIATh C IMpe3eHTaluell pe3yJbTaTOB IMO3HABATECIBLHOW JICATEIBHOCTH, ITOJYYECHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBITOJHEHHH XHMHUYECKOTO SKCIEPUMEHTa,
MIPaKTHUYECKOH pabOThI IO MCCIIeTIOBAaHUIO CBOMCTB M3y4YaeMbIX BEIECTB, PeaNTM3aIii yueOHOTO IPoeKTa
" (HOpMyITHPOBATH BBIBOJIBI I10 PE3YJIbTaTaM MPOBEAECHHBIX UCCIIEAOBAHUN MyTEM COTJIACOBAHUS TTO3UIUI
B X0Ji¢ 00CYXICHHS 1 OOMEHAa MHCHUSIMH.

OBiaieHue YHUBEPCAIbHBIMU PeryJIATHBHBIMU J1eHCTBUAMM:

CaMOCTOSITEIIFHO IJIAHUPOBATh U OCYIICCTBIISTH CBOKO MMO3HABATEILHYIO ACSITEILHOCTD, ONIPE SIS
e€ meaM W 3amavd, KOHTPOJHMPOBAaTH W MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH MpeiaracMbli
QNTOPUTM JCWCTBUU TPHU BBINIOJHEHUH YYEOHBIX M HCCIEAOBATENLCKUX 3ajad, BHIOMpaTh HamOoiee
3¢ QeKTUBHEIN crIOCO0 WX pelIeHUs ¢ YYETOM IOJIyYeHHUS HOBBIX 3HAHUN O BEHICCTBAX U XUMHYECKUX
peakuusx;

OCYIIIECTBISTh CAMOKOHTPOJIh CBOEH JIEATEIIEHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOIICHKH.

HPEJMETHBIE PE3YJIbTATBI
10 KJIACC

IIpenmeTHBIC pe3yNbTaThl OCBOCHUSA Kypca « OpraHnyeckasi XuMHUsD) OTPaXKaroT:

c(hopMHpPOBAaHHOCTh TPEACTABICHUH O XHUMHYECKOW COCTAaBISIONMICH €CTECTBEHHO-HAYyYHOM
KapTHUHBI MHPA, POJIM XHUMHHW B TTO3HAHUH SBJICHHUN TPUPOABI, B (POPMUPOBAHMH MBIIUICHUS U KYJIbTYPhI
JUYHOCTH, €€ (YHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOJMMOMW Ui PEIICHUS MPAKTHUYSCKUX 3a1ady |
9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IPUPOTHON CPE/IE;

BJIAJICHUE CHCTEMOM XHMHYECKHX 3HAaHHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOLINE MOHATUSA
(XMMUYeCKMii  3JIEMEHT, aToM, DJJCKTPpOHHas  O000JIoYka  aTromMa, MOJICKYyJia, BaJICHTHOCTD,



ANEKTPOOTPUIIATEIBHOCTh, XUMHUUECKasi CBA3b, CTPYKTypHas Gopmyina (pa3BEpHyTas M COKpaméHHast),
MOJIb, MOJIIpDHAs Macca, MOJSIPHBIA O00BEM, YTIEpPOIHBIA CKeleT, (YHKIMOHANbHAs TPYyMIa, pajnKal,
HU30MEpUs, U30MEPhI, TOMOJIOTUYECKUN P, TOMOJIOTH, YTIECBOAOPObI, KUCIOPOA U a30TCOACpIKAIINEC
COCIMHEHHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COSTUHECHMS); TEOPUH U
3aKOHBI (TEOpHs CTPOEHHS oOpraHuveckmx BemecTB A. M. byTnepoBa, 3akoH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XMUMHH; MUPOBO33PCHUYCCKUE 3HAHUS, JICKAIIUE B
OCHOBC ITOHUMAHUA NPUYUHHOCTU U CUCTEMHOCTH XUMUYCCKUX HBJ’IGHI/Iﬁ, Q)aKTOHOFPI‘IeCKI/Ie CBCICHUA O
CBOICTBax, COCTaBe, MOJTYYCHHH W O€30MMaCHOM HCIIONB30BAaHUN BAXKHEUIMX OPTaHWYECKUX BEIECTB B
OBITY U IPAKTUYCCKON JACSITETLHOCTH YEIOBEKA;

C(i)OpMI/IpOBaHHOCTB YMeHI/IfI BBIABJIATE XapaKTCPHBIC IPU3HAKU HOHHTI/If/i, yCTaHaBJIMBAaTh HX
B3aMMOCBSI3b, HCIIOJB30BATh COOTBETCTBYIOIIWE TIOHSATHA TPW OIMCAHWHM COCTaBa, CTPOCHHS U
MpEeBpAIICHHUI OPraHUYECKUX COSTUHEHUI;

C(l)OpMHpOBaHHOCTB }/MeHI/Iﬁ HCIIOJIB30BaTh XUMHUYCCKYIO CHUMBOJIMKY A COCTAaBJICHUA
MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHONH) (OpMYyN OpPraHWYECKHX BEIIECTB U
YpPaBHEHUN XHMHUYECKHX pPEaKUWW, U3rOTaBIMBATh MOJIEIM MOJEKYJ OPraHWYeCKUX BELIECTB Jif
WIITIOCTPAUN UX XUMHUYCCKOI'0 U IMPOCTPAaHCTBEHHOT'O CTPOCHM,

c(hOopMHUPOBAaHHOCT, YMEHHH YCTaHABIMBATH TPHUHAUICIKHOCT, M3YyUYEHHBIX OPTraHUYECKUX
BEIECTB MO MX COCTaBYy M CTPOCHHIO K OIPEICIEHHOMY KJIAcCy/TPyIe COSAMHEHUHN (YIJICBOIOPOIBI,
KHCJIOPOJT M a30TCOACPIKAIINE COCTUHEHUS, BRBICOKOMOJICKYJISIPHBIE COCIMHCHUS), 1aBaTh UM Ha3BaHUS
o cucrematndeckoir HomeHknatype (IUPAC), a Takke mpuBOANTH TPUBHAIBHBIE HA3BaHUS OTHEIBHBIX
OPraHMYECKUX BEIISCTB (STWIICH, MPOMUJICH, aleTHJICH, OSTWICHIJIMKOJb, TIUICPUH, (EHOI,
dbopmanpaerua, ameTambleTUl, MypaBbHHAS KHCJIOTa, YKCYCHAs KHCJIOTa, OJCHMHOBAsS KHCIIOTA,
CTeapuHOBast KHCIIOTa, TII0K03a, (PPYKTO3a, KpaxMall, IeJUTI0NI03a, TIIAINH);

c(hOpMUPOBAHHOCTh YMEHUS ONPEACIATh BUIBI XUMHUECKOW CBSI3U B OPTrAHUYCCKUX COCAMHEHUSIX
(ommHApPHBIE M KPATHBIE);

c(hOpMHUPOBAaHHOCTH YMEHHS MPIMEHATH MTOJI0KEHUSI TEOPHH CTPOCHUST OPTAaHUYECKUX BEIECTB A.
M. ByrtnepoBa uisi OOBSCHEHHS 3aBHCHUMOCTH CBOWCTB BEUIECTB OT HUX COCTaBa U CTPOCHUS; 3aKOH
COXpaHEHUS MaCChI BEIIIECTB;

c(hOopMUPOBaHHOCT, YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (U3NYECKHE W XUMUYECKHE
CBOMCTBA TUIIMYHBIX PEJCTABUTENICH PA3IMYHBIX KJIIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJICH,
MPOIUJICH, aleTuieH, Oyraauen-1,3, mernnOyramuen-1,3, OCH30J, METaHOJ, 3TAHOJ, S3THUJICHIJIMKOJIb,
TIIALeprH, (EHOJ, aleTaNbJeTH]l, MypaBbHHAs W YKCYCHas KHCIIOTHI, TIIOK03a, Kpaxmall, IeJUIII03a,
AMUHOYKCYCHAasl KHCIIOTa), WJUIIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXKAY HHUMU YpaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMUYECKHX PEAKIIHH C UCIOIB30BAaHIUEM CTPYKTYPHBIX (GOPMYI;

c(hOpMUPOBAaHHOCTH, YMEHHUS XapaKTepPH30BaThb HCTOYHHUKH YTIEBOJOPOJHOTO CHIPhS (HE(TH,
NPUPOJHBIA Ta3, Yrojib), CIOCOOBI WX TMEPepadOTKU U TNPAKTUYSCKOE MPHUMEHEHUE TIPOIYKTOB
repepaboTKy;

c(hOpMUPOBAaHHOCTh, yYMEHWH NPOBOMWTH BBIYMCIEHHS 0 XHMHUYECKHM YpaBHEHHUSM (MaccChl,
00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOJYKTa PEAKIIMH I10 W3BECTHBIM Macce, 00BhEMY,
KOJIMYECTBY OJIHOTO M3 HCXOJHBIX BEIIECTB MJIH MPOAYKTOB PEaKIINN );

c(hOpMUPOBAaHHOCTh, YMEHWH BIAJETh CHCTEMOW 3HAaHWH OO0 OCHOBHBIX METOJlaX HAYYHOTO
MO3HaHus, HUCIOJIb3YEMbIX B XUMHU IIPpU U3YUYCHUH BCHICCTB U XUMHUYCCKHUX SIBIICHUM (Ha6J'IIOHeHI/IC,
HU3MCPECHUE, DOKCICPUMECHT, MOI[GJIHpOBaHI/Ie), HUCIIOJIB30BaTh CHCTEMHBIC XHUMHWYCCKHC 3HAHUA JIA
MPUHATHSL PEIIeHW B KOHKPETHBIX JKH3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M WX
MIPUMEHEHUEM;

c(hopMHpPOBaHHOCT, YMEHHU COOJIOMATh TIPaBHJIA TIOIH30BAHHUS XUMHUYCCKOW IIOCYIOH W
nabopaTopHBIM O00OpYMOBAaHUEM, a TaKXKe IpaBWiIa OOpaIlIeHHs C BEIIECTBAMH B COOTBETCTBHUHU C
HUHCTPYKIUAMU 110 BBIITOJHCHUIO na6opaT0pme XHUMHYCCKHUX OIIBITOB,

chopMHPOBAaHHOCTP YMEHHHM IUIAHUPOBATh ¥  BBIMOJHATH  XHUMHYCCKHH  IKCIEPUMCEHT
(mpeBpalneHusl OpraHMYECKUX BEIIECTB MPH HATPEBAaHUH, TIOJYUYEHHE STHIIEHA U U3yYEHUE €r0 CBOWCTB,



Ka4YC€CTBCHHBIC PCAKIMN OPraHrM4YCCKUX BEIICCTB, ACHATypalud O€eJIKOB IIpyu Harp€BaHuu, IBCTHLIC
peakiuy 0eJTKOB) B COOTBETCTBUH C IIPABMIIAMH TEXHUKH O€30ITACHOCTH IIPH OOPAICHUH C BEIIECTBAMH U
nabopaTOpHBIM O0OPYAOBAaHUEM, TPEACTABIATh PE3YJIBTATI XUMHYECKOTO HKCIEpUMEHTa B (opMme
3allMCH YpPaBHEHWH COOTBETCTBYIOIIMX peakuuii W (OpMYIHpPOBaTh BBIBOABI HAa OCHOBE OTHX
pe3yIbTATOB;

c(hOpMUPOBAHHOCT, YMEHUH KPUTHYECKH aAHAIM3UPOBATh XHMHUYECKYI0  WH(OpPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpPEICTBA MacCOBOM MH(oOpMaliuu, IHTepHeT U Apyrux);

c(hopMHUPOBaHHOCTH YMEHHI COOMIONATH MpaBHiIa IKOJOTHYECKU LEJIeCO00Pa3HOro MOBEACHHUS B
OBITY U TPYAOBOH NEATSIBHOCTH B IIENIIX COXPAHEHHS CBOETO 3JI0POBbSI M OKPYXKAIOIICH MPHPOIHOM
Cp€abl, OCO3HaBaTb OIIACHOCTDH BOSHeﬁCTBHﬂ Ha JXWUBBIC OPraHMU3MBbI OHpeI{eJIéHHLIX OpraHNn4eCKnux
BEIIECTB, MOHWMAas cMbicin Tokazatens [IJIK, mosicHATH Ha mpuMepax CHocoObl YMEHBINCHUS |
MIPEIOTBPAIICHHS UX BPEIAHOTO BO3/ICHCTBHSI HA OPraHU3M YEJIOBEKa;

JUJISL 06yqa101111/1xc;1 C OIrpaHUYCHHBIMU BO3MOXHOCTAMU 3J0POBbs: YMCHUC IIPUMCHATH 3HAHUA 00
OCHOBHBIX JIOCTYIHBIX METO/aX MO3HAHUS BEMIECTB M XUMUYECKUX SBICHHIA;

JUIS CHETBIX M CHa0OBUAANIMX OOYYaIONMXCS: YMEHHE HCIONb30BaTh PElbe(hHO-TOUCUHYIO
cuctemy obosznaucHwuii JI. bpaiins s 3anucu xumMudeckux Gopmyit.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «O01Iast 1 HeOpraHMuecKasi XMMUSD) OTPAXKAroT:

c(OPMHUPOBAHHOCTD TMPEJICTABICHUH: O XUMHYECKOH COCTaBIIOIICH eCTeCTBEHHO-HAYYHOI
KapTUHBI MUPA, POJM XUMHUH B MTO3HAHWH SBJICHUI TPUPOJIBI, B (POPMUPOBAHUH MBIIIICHUS U KYJIbTYPBI
JUYHOCTH, €€ (QYHKIMOHAJIBHOH TIPaMOTHOCTH, HEOOXOOUMOM Uil pELICHHsS NPAaKTUYECKUX 3ajad |
9KOJIOTHYECKH 000CHOBAHHOTO OTHOLIECHHS K CBOEMY 3JI0POBBIO M IPUPOAHOI Cpeae;

BJIQ/ICHUE CHCTEMOW XHMHUYECKHX 3HAHWW, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE ITOHITHS
(XMMHYECKHI 2JIEMEHT, aTOM, H30TOIl, S-, P-, 0- 2IEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJIEKYJa, MOJIb,
MOJISIpHBIA 0OBEM, BaJEHTHOCTD, DJIEKTPOOTPULATENBHOCTb, CTETNIEHb OKHCICHUS, XUMHUYECKasl CBS3b
(KoBasieHTHas, NOHHAs, METAJUTMYECKas, BOJOPOJAHAs), KpUCTAIUIMUECKash PEHIETKa, THUIBl XUMHUYECKUX
peakuui, pacTBOp, JIEKTPOIUTHI, HEDIEKTPOIMTHI, DIEKTPOJIATHYECKAs IMCCOLMALUSA, OKUCIUTEIND,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUECKOHN peakIny, XMMHUYECKOE pAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpPHS
3JIEKTPOJIUTUUYECKON JAUCCcoLIMaluu, nepuoandeckuil 3axkon 1. 1. MeHeneeBa, 3aKOH COXpaHEHHSI MacChl
BELIECCTB, 3aKOH COXPAHEHHs M MPEBPALICHUS SHEPIUU NPU XUMHYECKHX PEAKLHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKMH 3K XUMHM, MHMPOBO33PEHUYECKHE 3HAHUA, JIeKallie B OCHOBE IOHUMAHHUA
NPUYMHHOCTH U CUCTEMHOCTH XMMUYECKHX SIBIICHUHN, (PaKTOJIOTUIECKUE CBEJICHHUS O CBOMCTBAaX, COCTaBe,
MOJydYeHUH U 0O€30IacHOM HCIIOJb30BAHMM BAXKHEWIIMX HEOPraHWYECKUX BELIECTB B OBITY H
MIPaKTHUYECKOH IeATENIbHOCTH YeIOBEKa,;

c(hOpMHUPOBAHHOCT, YMEHHUH BBISBIATH XapaKTEpPHBIE NMPU3HAKKA TOHATHH, yCTaHABIMBATh WX
B3aMMOCBS3b, UCIOIb30BATh COOTBETCTBYIOIINE MMOHATHS IPY ONMMCAHUH HEOPTaHUYECKUX BEIIECTB M UX
NIpeBpallCHNN;

c(hopMHUPOBAaHHOCTH YMEHHUH HCITONIB30BaTh XUMHUYECKYI0 CHMBOJIMKY JISi COCTAaBICHUS (OPMYIT
BEUIECTB M YPaBHEHHH XUMHUYECKUX peakuuid, cuctemarnueckyro HoMmeHKnatypy (IUPAC) u
TpUBHAJIbHBIE Ha3BaHUS OT/EIbHBIX HEOPTaHMYECKHUX BeUIeCTB (yrapHbIi ra3, YIJIEKHCIBIN ra3, aMMHaK,
raméHasi H3BECTh, HETaIEHast N3BECTh, MTUTHEBAS COMIA, IUPHUT U APYTHE);

c(OPMHUPOBAHHOCTh YMEHHUHM ONPEAENATh BAJIEHTHOCTh M CTENECHb OKUCICHUS XUMHUYECKHX
9JIEMEHTOB B COCAMHEHHAX PA3IMYHOTO COCTaBa, BUJ XHMHUYECKOHW CBs3M (KOBaJCHTHas, HOHHAf,
MeTaJUINYeCKas, BOJOPOAHAs) B COCAMHEHMSX, TUIl KPUCTAIUIMUECKON PEHIETKM KOHKPETHOI'O BEIIECTBA
(aTromHasi, MONEKyJsIpHas, HWOHHAs, MeETaJIMYecKas), XapakTep cpeasl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COEJIMHEHMUI;



c(hOpMUPOBAHHOCTh YMEHHUI YCTaHAaBIMBATh NMPHHAICKHOCTh HEOPTaHMUECKUX BEHIECTB IO HX
COCTaBY K OIPENIEIEHHOMY KJIacCy/TPyIIe COeAWHEHUH (MPOCThIe BEIIeCTBA — METAJUTBI U HEMETaJlIbl,
OKCH[IbI, OCHOBaHHUS, KUCIIOTHI, aM(OTEPHBIE TUAPOKCUIBI, COIIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICI Nepuoandeckoro 3akoHa [[. M. Menpeneera u
JIEMOHCTPHPOBATH €T0 CHCTEMATH3UPYIOIIYIO, OOBSICHUTENFHYIO H MPOTHOCTHUYECKYIO PYHKINN;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh HICKTPOHHOE CTPOSHHE aTOMOB XHMHUYECKHX
anemeHToB 1-4 mepuonoB Ilepmommueckoit cuctembl xumudeckux smeMmeHtoB . M. Menneneesa,
UCTIONIB3Ysl TOHATHS «S-, P-, O-3JICKTPOHHBIE OPOHTAN», «IHEPIETHYECKUE YPOBHH», OOBICHSITH
3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMMHYECKHX JJIEMEHTOB M HMX COEJIMHEHUM MO MepuojaM M
rpynmnam [lepuonuyeckoil cuctemsl Xumuaeckux aneMeHToB 1. 1. Menaeneesa;

c(hopMHUPOBaHHOCT, YMEHHUH XapaKTephU30BaTh (OMHCHIBATh) OOIIME XHMHYECKHE CBOMHCTBA
HEOPraHUUYECKUX BELIECTB PA3NHYHBIX KIJIACCOB, MOATBEP)KIATh CYIIECTBOBAHHWE TI'€HETUYECKOH CBS3U
MEX/Iy HEOPraHWYeCKUMH BEIIECTBAMH C IIOMOIIbI0 ypPAaBHEHUH COOTBETCTBYIOUMX XHUMHYECKHUX
peaxiuii;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIUPOBATH XMMUYECKUE PEAKIIUU 110 PA3IMYHBIM IIPU3HAKAM
(dmcity W cocTaBy pearupyrollMX BEIIECTB, TEIUIOBOMY 3((eKTy peaklIuh, W3MEHEHUIO CTeleHeH
OKHCIICHUS 3JIEMEHTOB, OOPaTHMOCTH PEAKITUH, YIACTHIO KaTallN3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUH COCTABJIATH ypPAaBHEHUS PEaKIUil pPa3IMYHBIX THIIOB, TOJHBIC H
COKpalll€HHBIC ypaBHEHUS PEaKklWid MOHHOTO OOMEHA, YYUTHIBAs YCIOBHS, IPH KOTOPBIX OTH PEAKIUH
HUIYT J0 KOHILIA;

c(OpMHUPOBAHHOCTh YMEHHH IPOBOIMTH PEAaKIHMH, MOATBEP)KAAIOUINE KaueCTBEHHBIA COCTaB
Pa3IMYHBIX HEOPTaHMYECKHX BEIIECTB, PAclO3HABAaTh OIBITHBIM ITyTEM HOHBI, MPUCYTCTBYIOIIME B
BOJHBIX PacTBOpPaxX HEOPTaHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI PACKPHIBATH CYIIHOCTh OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTaBJICHUS JIEKTPOHHOTO OajlaHca 3TUX PeaKIuii;

c(hOpMHUPOBAaHHOCT, YMEHHUH OOBSCHATH 3aBUCHMOCTh CKOPOCTH XHUMHYECKOH peakiuu OT
pasnu4HbIX (HaKTOPOB; XapakTep CMEIICHHS XWMHUYECKOI'O PAaBHOBECHS B 3aBUCHMOCTH OT BHELIHETO
Bozzeiictus (mpuniwn Jle [llarense);

c(hOpMUPOBAaHHOCT, YMEHHUH XapaKTepU30BaTh XHMHUYECKHE IPOIECCHI, JIEKAIIUE B OCHOBE
MIPOMBIIIJICHHOTO TOJYYCHHSI CEPHOM KHUCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCThH MPEICTABICHUI
00 O0IMX HAYYHBIX IPUHIUIAX U KOJOTHYECKUX MPOOIeMax XHMHYECKOTO TPOU3BO/ICTBA;

c(hOopMHUPOBAaHHOCT, YMEHWU MPOBOAUTH BBIUMCIICHUS C WCIIONB30BAHUEM TMOHATHS «MaccoBas
J0JIA BEeLIeCTBa B pacTBOPE», 00BEMHBIX OTHOILICHUH Ta30B MPH XMMUYECKUX PEAKIMAX, MacChl BelIeCTBa
WM 00bEMa Ta30B 0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 yYaCTBYIOILIHUX B
peaknuu BemiecTB, TEIIoBoro 3(h@deKra peakiuum Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB,
MpEBpAIICHUS U COXPAHEHUS SHEPTHUU;

chopMHpPOBAaHHOCT, YMEHHU COOJIOMATh TMPaBWIA TIOIH30BAHHUS XUMHUYCCKOW TIOCYION W
nabopaTopHEIM O00OpYMOBAaHUEM, a TaKXKe IpaBWiIa OOpaImleHHs C BEIIeCTBAMH B COOTBETCTBHUHU C
WHCTPYKIUSMU I10 BBIMTOJHEHUIO JJAOOPATOPHBIX XUMUYECKHUX OIBITOB;

c(hOopMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBITIONHATh XUMHUYECKUHN SKCIEPUMEHT (pasioKeHHe
MEepOKCUa BOAOPOAa B MPHUCYTCTBUM KaTalu3aTopa, OIPENEJICHUE Cpelbl pPacTBOPOB BEIIECTB C
MOMOILIBI0 YHUBEPCAIBHOTO WHAWKATOPA, BIMSHUE Pa3lIUYHBIX (AaKTOPOB HA CKOPOCTh XHUMUYECKOH
peaxIyy, peakiiui HOHHOTO 0OMeHa, KAYeCTBEHHBIC PEaKIK Ha cylib(haT-, KapOOHAT- U XJIOPH/I-aHUOHBI,
Ha KaTHOH aMMOHHS, PEIIeHHEe DKCIIEPUMEHTAIBHBIX 33j1a4 1Mo TeMaMm «Metammsy u «HemeTtamisy) B
COOTBETCTBHHU C NpaBHJIAMU TEXHWKU O€30MaCHOCTH IpU OOpallleHHH C BEIIECTBAMH M J1a0OPaTOPHBIM
o0opyioBaHNEM, TPEICTABIATh PE3yIbTATHl XUMHYECKOTO JKCIIEPHIMEHTa B (hOopMe 3aIliCH ypaBHEHHH
COOTBETCTBYIOIINX Peakiuid U POPMYIHPOBATH BEIBOJIBI HA OCHOBE ATHX PE3YJIhTATOR;

cOPMHUPOBAaHHOCTb ~YMEHHMH KPUTHYECKH AaHaJM3HPOBaTh XHMHUYECKYI0 HH(OpMAIHIO,
MIOJTy9aeMyI0 U3 pa3HBIX HCTOUYHUKOB (CpeICTBA MacCOBOW KOMMYHHUKaINU, IHTEpHET U OpyTHX);



c(hopMHPOBAaHHOCTh YMEHUI COOIIO/IATH MPAaBUJIa IKOJOTHYCCKU IEIECO00PA3HOTO MOBEJACHUS B
OBITY M TPYAOBOW JEATEIILHOCTH B IIEJSIX COXPAHEHUS CBOETO 3JI0OPOBbS U OKPYXKAIOUICH MPHUPOIHOM
Cpellbl, OCO3HABATh OMACHOCTh BO3JICHCTBHUS HAa >KUBHIC OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, MOHUMAS
cmpicn mokazarens IIJIK, mosicHsATh Ha mpuMepax CHocoObl yYMEHBIIEHHS W MPEeNOTBPAIICHUS HUX
BPEIHOTO BO3JICHCTBUS HA OPTaHHU3M YeJIOBEKa;

JUIsSE O0YYarOIIMXCSl ¢ OTPAHUYCHHBIMA BO3MOXKHOCTSIMU 3JI0POBBS: YMEHHUE IIPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX ME€TOJIaX IMO3HAHUA BCUICCTB U XUMUUYCCKUX HBHCHHP'I;

JUIL CIIeNbIX W CcIaOOBHIAIIUX OOYYAIONMXCS: YMEHHE HCIOIb30BaTh Pelbe(PHO-TOUCUHYIO
cuctemy obo3naueHwmii JI. bpaiins ans 3anucu xumudeckux Gopmyir.



3. TEMATHYECKOE INIAHUPOBAHHUE (c YKa3aHHEeM KOJIU4YeCTBA 4YaCOB)

10 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPOrpaMMbl

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

ITpakTH4eckue
padoThbl

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTejbHbIE

pecypcsl

Pazpnen 1. Teoperuyeckue 0OCHOBBI OPraHNYeCKOil XMMMU

11

[IpenmeT oprannuyeckoi xumuu. Teopus
CTPOCHHUS OPTaHUYECKUX COeTUHEHU A. M.
Bbytneposa

bubnuoreka [IOK

https://edsoo.ru
POIII

https://resh.edu.ru
Sknacc
https://www.yaklass.ru

Hroro no pazgeny

Pazpen 2. YriaeBoaopoasl

21

[IpenenpHbIE YTIIEBOIOPOIBI — aJIKAHBI

Bubmmoreka [IOK

https://edsoo.ru
POIII

https://resh.edu.ru
Sknacc
https://www.yaklass.ru

2.2

Here,I[eJ'IBHBIe YTJIeBOAOPOABI: aJIKCHBI,
aJIKaJUCHbI, aJIKHHBI

bubnuoreka [IOK

https://edsoo.ru
POIII

https://resh.edu.ru
Sknacc
https://www.yaklass.ru

2.3

ApomaTHyecKre yrieBoA0pOIb

bubanoreka [JOK

https://edsoo.ru
POIII

https://resh.edu.ru
Sknacc



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

https://www.yaklass.ru

24

[TprpoiHbIe HCTOYHHUKH YTIICBOIOPOIOB U HX
nepepaboTKa

bubnuroreka IIOK

https://edsoo.ru
POIII

https://resh.edu.ru
Sknacc
https://www.yaklass.ru

Hroro no pazgeny

13

Pazpnen 3. Kuciopoacoaep:xauue opranuyeckue coeJuHEHUs

3.1

Cruptsl. Oenon

Bubmuorexa [IOK

https://edsoo.ru
POIII

https://resh.edu.ru
Sknacc
https://www.yaklass.ru

3.2

Anpaeruapl. KapOOHOBBIE KHUCIIOTHI.
CrnoxHbie 3pHUpHI

bubmuoreka [JOK

https://edsoo.ru
POIII

https://resh.edu.ru
Sknacc
https://www.yaklass.ru

3.3

VrneBonasl

Bbubaunoreka [JOK

https://edsoo.ru
POIII

https://resh.edu.ru
Sknacc
https://www.yaklass.ru

Hroro no pasneny

13

Paznen 4. A3oTcogep:xaiiye opranmyeckue coeJMHeHus

41

AmuHbl. AMUHOKHACIOTEL. benku

bubanoreka [JOK

https://edsoo.ru
POIII



https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

https://resh.edu.ru
Skiacc
https://www.yaklass.ru
Hroro mo pasneny 3
Paspen S. BeicokOMOJIeKY IsIpHBIE COEIHMHEHUS
Bubmuoreka [JOK
https://edsoo.ru
POUI
51 [Tnactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru
Sknacc
https://www.yaklass.ru
Hroro o pasaeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KJIACC
KouuyecTBOo 4acon JJ1eKTPOHHbBIE
HanMeHOBaHUe pa3esioB U TeM nuppoBbIe
Ne n/m P KoHTpoJbHbBIE IpakTHueckue (mupp )
NMporpamMMsl Bcero o0pa3oBaTeJibHbIE
padoThI padoTsl
pecypcsl
Pa3nen 1. TeopeTuyeckue 0CHOBBI XUMHHU
Bbubnuorexa [JOK
. https://edsoo.ru
Crtpoenne atoMoB. Ilepuoamdeckuii 3aK0H POLL

11 u [lepuoanyeckas cucreMa XUMHUIECKAX 3 https://resh.edu.ru
anemenToB J[. . MeHnneneesa Ixnacc
https://www.yaklass.ru
Crpoenue BemecTBa. MHOTrOOOpasue bubmmorexa LOK
1.2 TPOCHHE BEIIECTR Horoobpasu 4 https://edsoo.ru

BEIIIECTB

POIII



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

https://resh.edu.ru
SIknacc
https://www.yaklass.ru

13 XUMHYECKHE PEAKITIH

bubnroreka [JOK

https://edsoo.ru
POIII

https://resh.edu.ru
Sxkiacc
https://www.yaklass.ru

Hroro no pazgeny

13

Pa3nes 2. Heopranuyeckast Xumusi

2.1 MeTauisl

bubnuorexa [JOK

https://edso0.ru
POII

https://resh.edu.ru
SIknacc
https://www.yaklass.ru

2.2 Hemetamnsl

bubnrorexa [JOK

https://edsoo.ru
POIII

https://resh.edu.ru
Sknacc
https://www.yaklass.ru

23 CBS3b HEOPTAHMYECKHUX U OPTAHHIECKUX
' BEILIECTB

Bbubnuorexa [JOK

https://edsoo.ru
POIII

https://resh.edu.ru
Slknacc
https://www.yaklass.ru

Utoro no pasgeny

17

Pasznen 3. XumMus 1 :Ku3Hb

3.1 XUMUS U )KU3HD

Bbubnuorexa [JOK



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

https://edsoo.ru
POIII

https://resh.edu.ru

SIknacc
https://www.yaklass.ru

Hroro no pazgeny

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34 2

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
TemaTu4eckuit OcHOBHOE cofiep:kaHue OCHOBHBIE BH/IbI JaexTpoHHble (uppoBbie) |Coaepxanue
0JI0K, TeMa lMesiTeILHOCTH yJaluxcs (Ha ypoBHe o0pa3oBaTe/IbHbIe Pecypchbl [BOCIIHTATEILHOIO
Y4eOHBIX AeiicTBHIi) KOMIIOHEHTA

Pasnen 1. Teoper

HYeCKHe OCHOBbI OPraHN4eCKOH XMMUH (3 4aca)

TIpenmer
OpraHn4eckon
xumun. Teopus
CTpOCHHS
OpraHUYEeCKUX
coequHeHu A. M.
bytneposa (3)

IIpenmeT opraHuyeCKOl XUMUU: €€
BO3HUKHOBCHHE, PA3BUTHE U 3HAUCHUE
B [TOJTy4YE€HUH HOBBIX BEILECTB H
MaTepuanoB. Teopus CTpoeHHUs
OpraHMYECKUX COeTMHEHNH A.M.
ByTtneposa, e€ OCHOBHBIE MTOJIOKEHUS.
CrpykTypHBIE (HOPMYITBI
OpraHMYecKuX BemiecTs. ['omomorus,
n3oMepura. XUMHUIECKas CBSI3b B
OpPTaHUYECKUX COCTUHEHMSIX:
KpaTHBIE CBSI3HU, G- U T-CBSA3U.
[IpencraBnenue o knaccuuKanuu
OpPraHMYECKUX BEILIECTB.
HomeHkiatypa opraHudeckux
COCIMHCHUM (CUCTEMATHIECKAs) U
TPUBHAJIbHBIC HA3BaHUS BAXKHEHIIINX

PackprIBaTh CMBICT H3y4aeMBIX
TTOHATHIA (BBISIBIIATH X XapaKTepHBIC
MIPU3HAKH ), YCTAHABIUBATH UX
B3aUMOCBSI3b. [I[pUMEHSTH TTOJIOKESHHUS
TEOPUH CTPOSHUS OPTaHUIECKUX
BemecTB A. M. bytneposa s
00BSICHCHHSI 3aBUCUMOCTHU CBOWCTB
BEIIIECTB OT MX COCTaBa M CTPOCHUS.
Hcmonb30BaTh XUMUIECKYIO
CHUMBOJIMKY JIJIs1 COCTABJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOI, COKpAIIEHHOMN)
(hopMyIT OpraHUYEeCKIX BEIIECTB.
Onpenenats BUABI XUMUYECKOH CBSI3U
(omuHapHBIE, KPaTHBIE) B

bubnuoreka [JOK
https://edso0.ru

POII
https://resh.edu.ru

Skmacc
https://www.yaklass.ru

‘dopmupoBaHUe JIUYHOCTH,
[pa3BUBAIOLICH U
IPUMEHSIIOIIEH HABBIKU
HAOJTFOICHW S, HAKOTUICHUS U
cucTeMaTu3ayu hakToB,
OCMBICIIEHHS OTIBITA B
€CTECTBEHHO-HAY4YHOM
0OacTy Mo3HaHMUS,
HCCIIEI0BATEILCKOM
nesTenbHOCTH



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

IIPEACTABUTEIIEH KIIACCOB
OpTaHMYECKUX BEIIECTB.
DKcTIepUMeHTaTbHBIE METOBI
W3YYeHHUS BEIIECTB U MX
MIpeBpallEeHU:

e JleMOHCTpaLUHu:

— O3HaKOMJICHHE C 00pa3IaMu
OpraHWYECKUX BEIIECTB U
MaTeprataMy Ha UX OCHOBE;
— OIBITEHI 110 ITPEBPALICHUIO
OpPraHMYCCKUX BCUICCTB IIpU
HarpeBaHuM (IIaBJICHHE,
o0yTrBaHMUE U TOPEHHUE).

e JlabGopaTopHBIE OIBITHL:

— MOZETMPOBAHUE MOJIEKYIT
OpPraHn4CCKUX BCIICCTB

OPraHN4CCKUX COCIUHCHUAX.
PackpbIBaTh pojb OpraHuyueCcKomn
XUMUH B IIPUPOJIE, XapaKTEPU30BATh
€e 3HauCHUE B KU3HU YCIIOBEKA,
WJUTIOCTPUPOBATH CBS3b C APYTUMHU
Haykamu. HaGmoiaTh 1 onmucheIBaTh
JIEMOHCTPALUOHHBIE OIIBITHL;
MIPOBOAUTH U ONMCBIBATH
J1a00paTOPHEIC OIBITH U
MIPaKTHYECKUE PaOOTHI

Pa3znea 2. Yriesogopoanl (13 yacoB)

IIpenenbHble
YIJI€BOAOPOIBI —
ankaHbl (2)

ATKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHUH psif. MeTaH u 3TaH
— IpOCTENHIINE NPEACTABUTENN
aJKaHOB: COCTaB, XUMUYECKOE
CTpoeHue, GU3NIECKUE U XUMHUECKHE
CBOWCTBA (PeaKH 3aMEILCHUS 1
TOpEHUs1), HaXOK/AEHHE B IPUPOJIE,
[IOJIyYeHHUE U IPUMEHEHUE

Henpenensubie
[YTJIEBOIOPO/IBI:
QTKEHBI,
AJTKa/INEHBI,
AJTKUHEI (6)

ATKEeHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHAN P, DTUIICH —
MPOCTEHIITNI TTPEJCTABUTEIIb
AJKEHOB: COCTaB, XUMUIECKOE
cTpoeHue, GU3NYECKUE U XUMUYECKHE
CBOICTBa (peaKiMy THPUPOBAHUS,

PackppiBaTh CMBICI H3y4aeMbIX MTOHATUN
(BBISIBIIATH X XapaKTepHbIE IPU3HAKH),
YCTaHABIMBATh UX B3aUMOCBSI3b,
HCIOJIb30BaTh COOTBETCTBYIOLIUE
MOHATHUSA IIPU ONUCAHUU COCTaBA,
CTPOCHUS U MPEBPALLECHUN OpraHUUYECKUX
coenuHeHuii. Mcnonbp3oBaTh
XUMUYECKYIO CUMBOIHUKY JJIS
COCTaBJICHHS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIIEHHOM ) (HOpPMyII OpraHNYECKIX
BEIIECTB. Y CTaHABIMBATH
MIPUHAJIEKHOCTh BEIIECTB K
ONpEeNIEICHHOMY KJIacCy yIJIeBOJOPOAOB
10 COCTaBY U CTPOCHUIO, HA3BIBATh UX T10
CHCTEMAaTUYECKOI HOMEHKIIATYpE;
MIPUBOJNTH TPUBUAILHBIC HA3BAHUS
OTJIETHHBIX TIPEICTABUTEIICH
yTIIeBOIOPOAOB. ONpeaeIsITh BUIBI

Bbubnmoreka IJOK
https://edsoo.ru

POIII
https://resh.edu.ru

SIknacc
https://www.yaklass.ru

DopmupoBaHUE THYHOCTH,
0Oamaromieit
MpeCTaBICHHEM O
COBpEMEHHOM Hay4YHOU
KapTHHE MHUPA, JOCTIKCHUIX
HAYKH ¥ TEXHUKH,
ApTyMEHTHPOBAaHHO
BBIPAKAOILEH IOHUMAHNE
BHAYCHUS HAYKHU B KU3HU
[POCCHIICKOTO O0IIIEeCTBa,
obecrieyeHnn ero
6€30IacCHOCTH,
FYMaHUTAPHOM, COI[HAIEHO-
PKOHOMHYECKOM Pa3BUTHH
Poccun

bubnuroteka [IOK
https://edso0.ru

POIII
https://resh.edu.ru

‘DopMHUpOBaHUE TMYHOCTH,
oOanatoreit
[IPeJCTaBICHUEM O
COBPEMEHHOM Hay4HOH
KapTHHE MUPA, JOCTHKEHHIX
HAYKH U TEXHHUKH,



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

raJoreHUPOBaHUs, THAPaTaliH,
OKHCJICHUS U TIOJTMMEPH3AITIH )
HaX0XJIEHUE B IPUPOJIC, TIOTYICHHUE U
MpUMEHeHHUe. ATKaJHeHbI: OyTaIleH-
1,3 u metunOyTtaauen-1,3,
XUMHYECKOE CTPOCHUE, PEAKIIHS
MOJIMMEPU3ALIUHY, IPUMEHEHUE (IS
CHHTE3a MMPUPOIHOTO U
CHHTETUYECKOIO KaydyKa ¥ PE3UHbI).
AJIKMHBIL: COCTaB U OCOOEHHOCTH
CTPOCHHUS, TOMOJIOTHICCKUH PSII.
ALleTUIIEH — IPOCTEUILINI
MPEJICTAaBUTEIb AIKUHOB: COCTaB,
XUMHYECKOE CTPOeHHE, QU3UUCSCKUE U
XUMHYECKUE CBOMCTBA (PEaKIuu
THAPUPOBAHUS, FAJIOTCHUPOBAHUS,
TUApATAAN TOPSHUS), HAXOXKICHUE B
MIPHUPOJIE, TOTYICHUE U IPIMEHEHNE

IApoMaTudecKue
yriieBooposl (2)

ApeHsl: OEH30J1 ¥ TOIYOJI, COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKY,
(uznUeckne 1 XUMHUYECKHE CBOWCTBA
(peaxiuu raqOreHUPOBAHUS U
HUTPOBAHUS ), MMOJTyYCHHE U
npuMeHeHue. Brusane OeH3ona Ha
OpraHu3M uesioBeka. | eHeTnueckas
CBsI3b yriaeBoaopoaoB IIpupoansiit
ra3. [lomyTHbie HeTsHBIE a3kl
HedTs 1 e€ npoucxoxaenue.
CrniocoOsI iepepadoTKH HEPTH:
MEPEroHKa, KPeKHHT (TepMHUYECKUH,
KatanuTryeckuil). [IpoayKTs
nepepaboTKu HedTH, MX IPUMEHEHIE
B IIPOMBIIIEHHOCTH U B OBITY.
KameHHbIit yroaps 1 OpOgyKTHI €ro
nepepadoTKH. DKCIEPUMEHTAIEHBIE
METO/BI U3y4eHHsI BEIECTB U UX
[IPEBPAILCHHUI:

XUMHUYECKOH CBSI3U B MOJIEKYJIax
YTJICBOJIOPO/IOB; XapaKTepPHU30BaTh
3aBUCHMOCTbD PEaKIIMOHHOH CIIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPaTHOCTH
KOBQJICHTHOM CBSI3U. XapaKTepu30BaTh
COCTaB, CTPOCHUE, IPUMECHEHHE,
($uznveckne 1 XMMHUECKHE CBONCTBA,
Ba)KHEHIIINE CITOCOOBI TOTYYCHUS
TUIHYHBIX TIPEJICTABUTENCH Pa3InIHbBIX
KJIaCCOB YTJIEBOJIOPO/IOB (METaHa, ATaHa,
STHIICHA, alleTUIIeHa, OyTaauena -1,3,
OeHsoJa, Tonyona). BeiIBIsATh
TFCHETHUYECKYIO CBSI3b MEXKILY
YIJIEBOIOPOJIAMH U MTOATBEPKIATH €€
HaJIW4YMe YpaBHEHHSAMHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH
C HCIIOJIB30BAaHUEM CTPYKTYPHBIX
dopmyn. XapakTepru3oBaTh HCTOYHUKH
YTIEBOIOPOTHOTO CHIPhsS (He(TH,
MIPUPOJIHBIN Ta3, YToJb), CIOCOOBI UX
nepepadoTKH M MPAKTHUECKOE
MPUMEHEHHUE MOJTyYaeMbIX MPOIYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METOJIbI IO3HAHUS — TIPOBEJICHHE,
HaOI0ZICHNE U ONIMCAaHUE XUMHYIECKOTO
JKcTepuMeHTa (JTa0OpaTOPHBIE OIBITH
npakTHyeckue padboter). CienoBarhb
npaBuiaM 0e30macHol paboThI B
71a0opaTopuu MPH UCIIOIB30BAHUT
XHUMHYECKOH MOCy bl U 000pyI0BaHUS, a
TaKKe MpaBUiIaM 0OpalleHHUs C
BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSIMH BBITIOITHEHUS
71a00PaTOPHBIX OIBITOB M MPAKTUYECKUX
paboT MO MOIYUYCHUIO U U3YYSHHIO
OpraHuyYecKux BemecTs. [IpencTaBasTh
pe3yabTaThl IKCTIEPUMEHTA B opMe
3aIlMCH YPaBHEHUH COOTBETCTBYIOIINX
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o JleMOHCTpaluu:

— xoiekuu «Hedte» n «YTomm»;

— Bugeodparment «BynkaHuzanus
PE3UHBI».
¢ JIabopaTOpHBIC OIIBITHI:

— Ka4eCTBEHHOE OIpe/IelIeHUE
yriaepoaa u BoJopoja B
OpraHUYECKUX BEIECTBAX;

— O3HAKOMJIEHHE ¢ 00pa3amMu
TJIACTMACC, KayIyKOB U PE3UHBI,

— MOJISITUPOBAHNE MOJIEKYT
YIIEBOIOPOJIOB H
raJIOTeHONPOU3BOIHBIX.

o [IpakTnyeckue padoTel: Ne 1.
Ilonyuenue 3THIIEHA U U3yYEHUE
ero cBoicTB. PacuéTHble 3anaun:
— ompezeNieHNe MOJIEKYJISIPHON
(hopMyIIBI OPraHUYECKOTO
BEIIECTBA 10 MaCCOBBIM JIOJISIM
aTOMOB XMMHUYCCKHUX 3JICMCHTOB;,
— pacyYETHI IO YPAaBHEHUIO
XHMHUYECKON peakinuu

peaKuii U 1enaTh BbIBOJBI HA UX OCHOBE.
IIpoBOANTE BEIYUCIICHUS OIS
oTpeiesICHHs] MOJIEKYIISIPHON (OpMyJIBI
OpPraHUYECKOTO BEIIECTBA, 11O
YPaBHEHHUIO XUMUYECKON PEAKIIHU.
CaMOCTOATENBHO MJIAHUPOBATh U
OCYILECTBJISTh CBOK) II03HABATEIbHYIO
JIeSATENbHOCTD; IPUHUMATh AKTUBHOE
ydacTue B TPyNIIOBOi ydeOHOU
JESTEIbHOCTH

Pa3saen 3. Kucnopoacopgepawme opraHuueckme coeguH

eHua (13 yacos)

Cruptel. DeHon

3)

[IpenenbHBIE OJTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHOJI, XUMUYECKOE
CTpocHHE, GPUBNUYCCKUE U XUMUYCCKHEC
CBOICTBa (peaKiuu C aKTUBHBIMU
MeTaJUIaMH, TAIOT€HOBOAOPOIaMHU,
ropeHwue), mpuMeHenue. Bogopomuas
cBs13b. DU3NOIOrHYECKOe AeiiCTBUE
METaHOJIa U ATAHOJIA Ha OPTaHU3M
yenoBeka. MHOTOATOMHBIE CIIIPTHI:
STWJICHTJIMKOJIb U TIUIECPHH,
XUMHYECKOE CTPOeHUE, (PU3HUECKUE U
XHMHUYECKHE CBOMCTBA
(B3amMOIEHCTBHE CO MIETOYHBIMH

PackprIiBaTh cMBICT H3y4aeMbIX TOHATUI
(BBISBIISATH X XapaKTepHbIE MPU3HAKH),
YCTaHABIUBATh UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIUE
TIOHSATHSI TIPU OTIHCAaHUHU COCTaBa,
CTPOEHHUS ¥ TIPEBpAIEHUI OPraHMIECKUX
coenuHeHuH. Mcnonp3oBath
XUMHUYECKY0 CHMBOJIMKY AJIS
COCTAaBJICHHSI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpaIE&HHOH) HOPMYIT OpraHUYECKUX
BEILIECTB. Y CTaHABIUBATH
MIPUHAJUIEKHOCTD BEIIECTB K
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METaJUIaMH, KAYeCTBEHHAs PEaKIus
Ha MHOTOAQTOMHBIE CITPTHI).
DU3HOJIOTUYECKOE IEHCTBUE HA
opraHm3M uenoBeka. [I[pumeHenne
TJIALIEPUHA U 3TUICHTIIUKOSL. DeHo.
CrpoeHune MOJIEKYJIbl, PU3NUECKHE U
XUMHYECKUE CBOMCTBA ()EHOIA.
TokcuuHOCTh (heHoIIa, ero
(hu3mosIornUecKoe ACHCTBIE HA
opraHmu3M 4einoBeka. [ [pumeHenme
dheroMa

IANbAETHUIBL.
KapOonoBsie
KHUCIOTHI.
Ci0kHBIE 3PUPBI

(7)

PackpbiBaTh CMBICT H3y4aeMbIX
TIOHSITUH (BBISBIISATH HX XapaKTCPHBIC
MIPU3HAKH ), YCTAHABIUBATH HX
B3aMMOCBS3b, UCIO0JIb30BaTh
COOTBETCTBYIOIINEC MTOHSATHS TIPU
OTIMCaHUH COCTaBa, CTPOCHUS U
MIPEeBPAIICHUH OPTaHNIECKIX
coequHeHni. Mcmons30BaTh
XUMUYECKYIO CUMBOJIUKY IS
COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpamEHHo#) Gopmyi
OpTraHWYECKUX BEIICCTB.
YcTaHaBIMBATh MPUHAIIICKHOCTD
BEIIECTB K ONPEEIIEHHOMY KJIacCy I10
COCTaBYy U CTPOCHHUIO, HA3bIBATh UX MO
CHCTEMAaTUYeCKON HOMEHKIIATypE;
MIPUBOJIUTHh TPUBHAJILHBIC HA3BAHUS

'Yraesoas (3)

YrneBojpl: cocTas, KiaccuUKaus
YTIIEBOJIOB (MOHO-, TH- U
noymcaxapubl). [mroko3a —
MPOCTEUIINI MOHOCAXAPHU/L:
0COOEHHOCTH CTPOEHHSI MOJIEKYJIbI,
(u3nveckne 1 XUMHYECKHE CBOWCTBA
TIIIOKO3BI (B3aMMOICHCTBHUE C
ruapoxcuom meau(ll), okucnenue

OTIpeJICIEHHOMY KJIACCy TI0 COCTaBY U
CTPOCHUIO, HA3BIBATh UX IO
CHUCTEMATHYEeCKO HOMEHKIIATYPE;
MPHUBOUTH TPUBUATBHBIC HA3BAHUS
OTAENBHBIX IpeACTaBUTEICH
KHCJIOPOACOAEPKALINX COCTUHEHUH.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
NPpUMCHCHUEC, (1)I/I3I/I‘ICCKI/IG 1 XUMHYCCKUEC
CBOICTBA, BaKHEHIIIHME CITOCOOBI
MOJTyYCHHU ST TUITUYHBIX MPEJICTABUTEICH
Pa3UYHBIX KIACCOB
KHCJIOPOJICOACPKAIINX COCTUHCHUIH
(Meranoma, 3TaHONA, MIIMLEPUHA, QeHoma,
¢dbopmanbaerua, aneTanabIeTH A,
YKCYCHOW KHCIIOTBI, TITFOKO3bI, Caxapo3bl,
Kpaxmala, HeJUTI0JI036]); BBISBIATD
TCHETHYECKYIO CBSI3b MEIKJTy HUMH U
MOJTBEPXKIATh €€ HATNYNE YPABHEHUSIMU
COOTBETCTBYIONINX XUMUYCCKUX PEAKIUM
C MCIOJI30BAHUEM CTPYKTYPHBIX
¢opmyn. OnuceIBaTH COCTaB,
XUMHNYCCKOC CTPOCHUEC U IPUMCHCHHNE
KHPOB, XapaKTEPU30BaTh UX 3HAUCHHE
JJIA )KUBHEACATCIIbHOCTH OPTraHU3MOB.
Oco3HaBaTh ONMACHOCTH BO3JICHCTBUS Ha
JKHBBIE OPTAHU3MBI OTIPEICIICHHBIX
OpPraHUYECKUX BEIECTB, MOSACHAThH HA
MpHUMEpPax CrocoObl YMEHBIIICHHUS U
MPeIOTBPALICHHUS UX BPEAHOTO
BO3,HCI\/'ICTBI/I$1 Ha OpraHus3Mm 4€JIOBCKaA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHEIE
MCTObI ITO3HAHUA — IIPOBCIACHNUE,
HAOJIO/ICHHIE U ONIHCAaHUE XHMUYECKOTO
JKcTiepuMeHTa (JTa00paTOPHBIE OIBITH U
npakTuieckue padoter). CrenoBath
npaBuiaM O0e3onacHol paboThI B
1a00paTOPUU MPU UCIIOIL30BAHUT
XUMHYECKOH MoCcy bl U 000pyI0BaHUs, a
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aMMHaYHbIM PacTBOPOM OKCHJIA
cepeopa(l), Bocctanopienue,
Opo’keHue TIIOKO3bI), HAXOXKICHHE B
MIPUPOJIE, MPUMEHEHUE TIFOKO3BI,
Ouosoruueckas pojb B
JKU3HECSITEeIbHOCTH OpTaHu3Ma
yesnoBeka. DorocunTe3. DpyKTo3a KaK
n3omep Tioko3bl. Caxaposa —
MPECTaBUTENb AUCAXapPH/IOB,
THAPOJIN3 CaXxapo3bl, HAXOXKIECHUE B
npupoie U mpuMenenue. Kpaxman n
EJUTI0N03a KaK MPUPOIHEIE
MOJIUMEPHI: CTPOCHHUE KpaxMaia u
LEJUTIONO036], (PU3NYECKUE U
XHMHUYECKHE CBOWCTBA KpaxMalia
(ruaponus, KaueCTBEHHAs PEaKIHs C
H0J0M). DKCIIEpUMEHTATHHBIC
METOJIbI U3YYEHUS BEIIECTB M UX
npeBparieHuii: JlabopaTopHbie
OTIBITHI: — TOPEHUE CIIUPTOB;

— B3aUMOJICIICTBHE TIIULIEPUHA C
rugpokcugom meau(ll);

— KauyeCTBEHHBIE PEaKI[NH allbICTHI0B
(oKmCIIEeHNe aMMUAYHBIM PaCTBOPOM
oKcHJa cepedpa U TUAPOKCUIOM
memu(11));

— B3aUMOJICIICTBUE Kpaxmasa ¢
HOJIOM.

o [Ipaktuyeckue padboTsr: No 2.
CBolicTBa pacTBOpa YKCyCHOMN
KHCJIOTHI.

e Pacu€THble 3a/1a4U:

— omnpeJieNieHue MOJIEKYJIApHON
(hopMyITBI OPraHMYECKOTO BEIECTBA
IO MacCOBBIM JIOJISIM aTOMOB
XUMHYECKUX 3JIEMEHTOB U 10 Macce

(00BbEeMy) MPOJIYKTOB CrOPAHUS;

TaKkKe MpaBUiaM 0OpalleHHUs C
BEII[ECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU BBITTOIHEHUS
71a00paTOPHBIX OMBITOB U MPAKTHYECKUX
paboT 1o NOTY4YEHUIO U U3YUECHUIO
OpraHUYeCcKUX BemecTB. [IpencTaBusiTh
pe3yabTaThl IKCIIEPUMEHTa B popmMe
3allMCHU YPaBHEHUI COOTBETCTBYIOIINX
peaKuMﬁ " eJj1aTh BBIBOAbBI HA UX OCHOBC.
[IpoBoANTD BBIYWCIEHUS IS
oTpeeNIeHIs] MOJIEKYJISIPHOU (hOPMYITBI
OpPraHUYECKOTO BEIIECTBA, 10
YPaBHEHUIO XUMHUECKON PEaKIIHH.
CaMocCTOATENFHO TUNIAHUPOBATH U
OCYIIIECTBIIATH CBOIO O3HABATEILHYIO
ACATCIIBHOCTD, IPUHUMATh aKTUBHOC
Y9acTHE B TPYINIOBON yUeOHOM
JeSITeTEHOCTH

[poccuiicKoro o0IecTra,
o0ecreYeHUH ero
6€30MacHOCTH,
FyMaHHTAPHOM, COIUATBHO-
HPKOHOMHUYECKOM Pa3BUTHU
Poccun




— pacy€ThI 10 YPABHEHHIO
XHMHUYECKON peakiuu

Pa3nen 4. A3oTcoaep:kaiiye oprannyeckue coeTnHeHns

(3 yaca)

AMMUHbI.
AMUHOKMCNOTbI.
Benkn (3)

AMUHBI: METUJIAMUH — IPOCTEHIINI
MPEICTaBUTENh AMHHOB: COCTAB,
XUMHYECKOE CTpOeHHe, (GU3HIECKUE U
XUMHYECKHE CBOUCTBA (PEaKIUH C
KUCJIOTaMHU M TOPEHUS), HAXOXKICHNE
B IIpUpojie. AMUHOKHUCIIOTHI KaKk
amM(oTepHBIC OpraHuYecKHe
coeauHeHMs. DU3MUECKUE U
XUMHUYECKHE CBOMCTBAa AMIUHOKHCIIOT
(Ha mpuMepe TIUITHHA).
Buonorunyeckoe 3HaueHME
aMuHOKHCITOT. CHHTE3 MEeNTHIOB.
Benku kak mpupoHbBIE TOTMMEPEI.
[TepBuyHas, BTOpUYHAS ¥ TPETUYHAS
CTpYKTypa OenKoB. XUMUYECKUE
CBOIICTBa GEJIKOB: THIPOIIH3,
JeHaTypanys, KaYeCTBEHHbIE PEaKInu
Ha OeJIKU. DKCIIepuMEHTaTbHBIC
METOJIbI U3YYEHUS BEIIECTB H UX
MPEBPAILICHUN:

e JleMOHCTpauuu:

— JIieHaTypallus OCJIKOB IPH
HarpeBaHUH;

— [[BETHBIC PeaKInu OEITKOB

PackpbIBaTh CMBICI H3y4aeMbIX MOHSATHN
(BBISBIIATE MX XapaKTePHBIC MPU3HAKH),
YCTaHABIUBATh UX B3aUMOCBS3b,
HCITIOJIb30BaTh COOTBETCTBYIOIINE
TIOHATHS TP OTIMCAHUU COCTaBa,
CTPOCHHMSI U TIPEBPAICHUN OPraHUYECKUX
coeuHeHuil. Micnonb30BaTh
XUMHNYECKYIO CUMBOJIUKY JJIA
COCTaBJIEHUS MOJIEKYIISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpam€HHOM ) (hopMyIT OpraHnIecKuX
BemecTB. OMpenensaTs TPUHAIEHKHOCTD
BEI[ECTB K OIMPEJIEIICHHOMY KJIacCy 10
COCTaBY M CTPOCHHIO, HA3bIBATh UX 10
CHCTEMATUYECKOW HOMEHKJIATYPE;
MPUBOJUTE TPUBHUAJIBHBIC HA3BaHU A
OTJIENIbHBIX TIPEJCTABUTEIICH.
XapakTepru3oBaTh COCTaB, CTPOCHHUE,
MIpUMEHeHne, PU3NIecKrne i XUMHIECKUe
CBOICTBA, Ba)KHEHIIIHE CITOCOOBI
MIOJIyYCHUS] TUIIMYHBIX MTPEICTABUTEIICH
a30TcoJepKAUIUX COETUHEHU N
(MeTunaMUHA, TIMIHA, OCIKOB).
OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHbBIC CBOWCTBA OCJIKOB; MOSCHAThH Ha
puMepax 3HaueHHe OeNKOB s
OopraHm3ma 4eioBeka. Mcrmomns3oBaTh
€CTECTBEHHO-HAay4HbIC METO/IbI TO3HAHUS
— HaOJIrOAATh U OMUCHIBATH
HeMOHCTpaHHOHHLIﬁ OKCIICPHUMCHT.
CaMoCTOATENIbHO MJIAHUPOBATh U

OCYHICCTBJISITH CBOKO ITO3HABATCJIbHYIO
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NeSITETbHOCTD;
[IPUHUMATh AKTUBHOE y4acTHE B
TPYNIOBOH y4eOHOW e TeThHOCTH

Pasgen. 5. BbicokomoneKynsapHbie coeauHeHus (2 yaca)

Mnactmaccel.
Kayyyku. BonokHa

(2)

OCHOBHBIE TIOHATHUSI XUMHU
BBICOKOMOJIEKYJIIPHBIX COETUHEHNMN:
MOHOMED, TOJINMEp, CTPYKTYPHOE
3BEHO, CTETIEHb TOJIMMEPH3ALIHH,
CpenHsIs MOJIEKYJISIpHast Macca.
OCHOBHBIE METO/IBI CHHTE32
BBICOKOMOJICKYJISIPHBIX COCAMHECHUN —
MOJIMMEPU3ALIUA U TIOTUKOHEHCAITHS.
[InacTmaccel (MOTUATUIIEH,
MOJIUTIPONIIIEH, TTOJIMBUHUIIXJIOPH,
nonuctupon). HatypanbHeiii u
CHUHTETHUYECKHE KayUyKU
(OyTaMeHOBBIN, XJIOPOIPEHOBEIN U
M30TIpPeHOBHIN). BomokHa:
HaTypaJbHbIE (XJIOMOK, IEPCTh,
HIETIK), UICKYCCTBEHHBIE (AlleTaTHOE
BOJIOKHO, BUCKO03a), CHHTETHUECKHUE
(KampoH U JaBcaH).
OKCTIepUMEHTAITEHBIE METOBI
W3y4YCHUS BEIECTB U UX
MPEBPAILICHUN:

e JleMOHCTpaluu:

— O3HaKOMJICHHE C 0Opa3aMu
MPUPOAHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, KAYYyKOB

Bnanets nuzyyaeMbIMH XUMUYECKUMHU
MIOHATHUSIMU: PACKPBIBATh CMBICT
M3y4aeMbIX TOHSITUH U IPUMEHSTh 3TH
MIOHSATHS TIPH OTIFICAHUH COCTaBa U
CTPOEHHSI BRICOKOMOJIEKYJISIPHBIX
OpPraHMYECKUX BEUIECTB, ISl OOBSICHEHUS
OTJIENBHBIX (DAKTOB W SIBIICHUIA.
Hcnonp30BaTh XUMHUYECKYIO CUMBOJIMKY
IUISl COCTABIICHUS CTPYKTYPHBIX (OPMYIT
BEILECTB U YPAaBHEHUN peakuuii
MTOJINMEPHU3ALNH U TIOJTUKOHICHCAITUH.
OnuceIBaTh COCTaB, CTPOEHUE, OCHOBHBIE
CBOICTBa Kay4qyKoB, Hanboiee
pacmpocTpaHEHHBIX BUJIOB IJ1acTMAacc,
BOJIOKOH; IPUMEHEHHE B PAa3IUUIHBIX
oTpaciyax. Mcnonp30BaTh €CTECTBEHHO-
Hay4YHbIE METO/BI TO3HAHUS — HAOIIOJaTH
Y OTIMCHIBATh JJEMOHCTPAIIMOHHBIN
IKCIIEPUMEHT
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TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
TemaTuveckuii OcHOBHOE cofiep:kaHue OcHOBHBbIE BH/IbI JuekTponHble (uupposbie) [CogepxaHue
010K, TeMa e TeJHbHOCTH yJauIuxcs (Ha ypoBHe 00pa3oBaTebHbIE PECYPChI [BOCIIHTATEIHHOTO
[y4eOHBIX JeiicTBUIA) IKOMIIOHEHTAa

Pasaen 1. TeopeTnueckue ocHoBbl xumuu (13 yacos)

CTpocHIE aTOMOB.
ITeproanueckuii
3aKOH U
Ilepuonnueckas
crucTteMa
XUMHYECKUX
pnemenToB .M.
Menneneena (3)

Xumuueckuit anemeHT. Atom. CoctaB
aToMa, U30TONBI. DJIEKTPOHHAS
0001109Ka. DHEPreTHYEeCKUE YPOBHH,
MOypPOBHHU. ATOMHEIC OpOUTAIH, S-,
p-, d-, f-anmementrl. OcoGeHHOCTH
pacrpeeneHus IeKTPOHOB 110
OpOUTAISIM B aTOMaX MaJbIX H
OOJBIINX TTEPHOIOB. DICKTPOHHAS
KOH(UTYpAIHs aTOMOB.
Ilepuoauueckuii 3aK0H U
Ilepruoaunueckas cucreMa XUMHUYECKHUX|
anemenToB J[. . MenneneeBa. CBs3b
MePUOIUUECKOTO 3aKOHA U
Ilepunoanueckoil cucTeMbl
XUMHYECKUX DJIEMEHTOB C
COBPEMEHHOU Teoprel CTpOeHHUsI
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U
00pa3yeMbIX UMH IIPOCTHIX U
CJIOKHBIX BEIIECTB IO TPYIIaM U
nepuoaaM. 3HaUYCHHE
MIEPUONUECKOTO 3aKOHA U CUCTEMBI
XAMUYECKHX d1eMeHToB JI. 1.
MeHnpeneeBa B pa3BUTHH HAYKU.
DKcTiepuMeHTaIbHBIE METOBI
W3YYCHUS BEIIECTB U UX
MpeBpallieHuil: e JleMOHCTpauuu:

PackpeIBaTh CMBICT H3y4aeMBIX
MOHATHUH (BBIACTATH UX XapaKTEPHBIC
MPHU3HAKN) U IPUMEHSATH 3TH MOHSATHS
MIpH ONIMCAHUU COCTaBa U CTPOSHUS
BELIECTB, U1l OOBSICHEHUS OTACIBHBIX
¢dakToB U siBeHni. OnpeaensTh BUABI
XUMHYECKOH CBS3H (KOBAJIEHTHOH,
HOHHOM, METaJNTMIECKOM,
BOJIOPOJHOI) B COEANHEHHUSIX; THII
KPUCTAJIIMYECKOM pEIIETKN
KOHKPETHOTr 0 BemecTsa. OnpenemnsiTh
BAJICHTHOCTH U CTETIEHb OKUCIIEHUS
XUMHYECKUX 3JIEMEHTOB B
COEIMHEHMSIX PAa3TUYHOTO COCTABA.
[IpoBOANTH BBIUMCIEHUS C
HCIIOJI30BaHUEM MTOHATHS «MaccoBas
JIOJIs BEIIECTBA B pacTBOpe». BrnaneTs
M3y4aeMbIMH XUMHYECKUMHU
noHATUSAMH. OOBIICHATD 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOW PEAKIIH OT
pasnu4HbIX GakTopoB. OnpeaesaTh
XapaKkTep CMEUICHHUS] XUMHYECKOTO
PaBHOBECHS B 3aBUCHMOCTH OT
BHEIIHETO Bo3aelcTByS (TpuHITHT Jle
[HaTenbe). CocTaBisITh ypaBHEHUS
peaknuil pa3IMYHbIX THIIOB; TOJIHEIE H
COKpAllEHHbIC YPABHEHUS peakuii

Bugpr Tabmun «llepuoamdeckas
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CUCTEMA XUMHNYCCKUX DJICMCHTOB
J.1. MenneneeBa»

Crtpoenne
BEIICCTBA.
MHoroobpasue
BemecTs (4)

Crpoenue BemniecTBa. XUMHUCCKAS
cBs3b. Buel (koBaneHTHAs
HETOJISIPHAs U MOJISIPHAsl, MOHHAs,
METAJUINYECKas) U MEXaHU3MBI
00pa3oBaHMs XUMHUECKON CBSI3H
(0OMEeHHBIN U JOHOPHOAKLENTOPHBIN).
Bognopoanast cBsi3b. BaneHTHOCTS.
OnexTpooTpuIaTeabHOCTh. CTeneHb
okuciiennsa. KaTuoHbl 1 aHMOHBI.
BemectBa MoJIEKyJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA.
THIBI KPHCTATUTMYECKUX PEILETOK U
cBoiicTBa BemecTs. [lonarue o
JUCHICPCHBIX CUCTEMAX. WUctunnsie
pactBopsl. KonnuecTBeHHEBIE
XapaKTepUCTUKH PacTBOPOB
(MaccoBast 101 BEIIECTBA B
pactBope). Knaccudukamms
HEOPraHMYECKUX COCTUHEHUI.
Homenknatypa HeopraHHUECKHX
BEIIECTB. DKCIIEPUMEHTAIBHBIE
METO/JbI U3Yy4YCHUSA BCUICCTB U UX
MIPEBPALLCHHUI:

e JleMOHCTpaluu: — MOJIEIN
KPUCTAIJIMYECKHX PEILETOK.

e Pacy€THbIE 3a/1a4u: — PACUETHI C
HUCIIOJb30BaHUEM ITOHATHUA «MaCcCOBaA
JIOJIS1 PACTBOPEHHOTO BEUIECTBA»

XuMHudecKkue
peakiuu (6)

Xumuueckas peakiusi.
Krnaccudukamnms XuMu4IecKux
peakuuii B HEOpraHU4eCKOn 1
OpraHMYEeCKON XMMHU. 3aKOH
COXpaHEHHUs MAcChl BEUIECTB; 3aKOH

[IPH KOTOPBIX 3TU PEAKIUU UAYT JI0
KoHI[a. McITop30BaTh €CTECTBEHHO-
Hay4HBIE METOJIBI TIO3HAHUS —
MIpoBeJieHNe, HAOII0AeHNEe U
OIHCaHUE XUMHUYCCKOTO
AKCIICPUMEHTA (JIEMOHCTPAIMOHHBIC U
1a00paTOPHBIC OIBITHI, IPAKTHYECKUE
paboThI): IO OMPEACICHUIO CPEJIbI
BOJIHBIX PAacTBOPOB BEIECTB, PEaKIUil
HOHHOI'0 OOMeHA, BIMSHHIO
pa3TMYHBIX (haKTOPOB HA CKOPOCTH
peakuuii. CeoBaTh NpaBUiiaM
I10JIb30BaHUsl XUMUYECKOW TIOCYI0H U
J1a0opaTopHBIM 000PYIOBaHUEM.
IIpencraBisaTs pe3yabTaThl
XUMHYECKOTO IKCIIEPUMEHTA B (hopMe
3aIUCH YpaBHEHU COOTBETCTBYIOIINX
peaKIuii i 1eaTh BRIBOJBI HA UX
ocHoBe. [IpoBOUTE BEIUMCIICHUS TIO
YpaBHEHUSM XUMHUYECKHUX PEaKIni, B
TOM YHCIIe TEPMOXUMHUYECKUE
pacy€Thl
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COXpaHEHUS U MPEBPALICHNS YHEPTHU
MIPH XUMHYECKUX PEAKITHIX.
CKOpOCTh peakIni, €€ 3aBHCUMOCTb
OT pa3nuyHbIX (pakTopoB. OOpaTHMBIE
peakiui. XuMHU4ECKOE paBHOBECHE.
@®akTOpHI, BIAMSIIOIINE HA COCTOSTHUE
XUMHYECKOT0 paBHOBecHsL. [1puHIun
Jle Illarenne. DneKTpoIUTHIECKAS
mucconuarys. CHuipHbIe U cliadble
anexTponuThl. Cpena BOITHBIX
pPacTBOPOB BEIIECTB: KHCTas,
HeUTpanbHas, IeI0YHasl.
Bomopoaubiii mokasatens (PH)
pactBopa. Peakiiun nonHoro oomeHa
B OPraHUYECKON U HEOPraHUYECKOM
xuMud. OKUCITUTETHHO-
BOCCTaHOBHUTEIFHBIEC PEAKIINN.
[TonsiTHE 00 AIIEKTPOIN3E PACIIABOB
U pacTBOpoB cojiel. [IpumMenenue
ANIEKTPOIN3a. DKCIIEPUMEHTAIEHBIC
METOJIbl U3yYEHUS BEIIECTB U UX
[IPEBPALLCHHUI:

e JleMOHCTpaLuHu:

— pa3yokeHre TIePOKCHIa BOIOPOIa B
NPUCYTCTBHU KaTaju3aTopa.

¢ JlaGopaTopHbIE OMBITHI:

— MPOBEJCHUE PEaKIMii HOHHOTO
o0MeHa; — onpeaeseHue Cpebl
PacTBOPOB BELIECTB C MOMOIIIBIO
YHUBEPCATbHOI0 MHIMKATOpA.

o [IpakTiaeckue padboTel: Ne 1.
BrustHue paznuaHBIX PaKTOpPOB Ha
CKOPOCTh XUMHYECKOH peakiiu.

e PacuérHble 3aa4u: — PacUYETHI 110
YPaBHEHUSIM XUMHUYECKHX PEaKIni, B
TOM YHCJIE TEPMOXUMHIUECKHE
pacuérsl

SIknacc
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HayKI/l " TCXHUKH,
ApryMEHTHPOBAHHO
BBIpAKAFOIIEH TTOHUMaHHE
BHAUCHHS HAYKH B )KU3HU
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Pa3nen 2. Heopranuueckasi xumus (17 yacon)

Mertasisr (6)

Merasbl. [lonoxeHne METAIIOB B
IIeproaunueckoii cucteme
XUMHYECKUX JICMEHTOB.
OCOOCHHOCTH CTPOSHUS IIEKTPOHHBIX
o0omouek aToMOB MeTayioB. OO0rme
(hu3mueckue CBONCTBA METAJIIIOB.
[IpumeHeHre METaIIOB B OBITY,
npupojie ¥ Texauke. CIiaBbl
METaJUIOB. DICKTPOXUMUYCCKUAN PSI
HampsDKeHUH MeTaiuioB. OO0rue
CIIOCOOBI MTOTYYESHUS METAIIOB.
Koppozus metamnoB. CriocoOsr
3amuThl 0T Koppo3un. Obmas
XapaKTePUCTHKA METAIJIOB TJIABHBIX
noarpynn (IA-rpynna, [|A-rpymnmna)
Ileprnoanueckoil cuCTEMBI
XUMHYECKUX 3JICMCHTOB. AJTIOMUHHIA,
AmQoTepHBIC CBOICTBA OKCHIA 1
ruapokcua amroMuaus. Oomas
XapaKTepUCTHKA METAIIIOB TOOOYHBIX
noarpym (b-rpymm) [lepuoandeckoit
CHUCTEMBI XUMUYECKHX 3JIEMEHTOB:
Me/lb, IIUHK, XPOM, JKEJe30.
Baxkneiinme coefuHEHUS METAIIIOB
(oKcHIBI, THIPOKCUIBI, COMH).
DKCIepUMEHTAIbHBIE METObI
M3YyYeHHS BEIIECTB U UX
MpEBPAILCHUI:

e JleMOHCTpaluu:

— KOJIEKIUs «MeTaljIbl ¥ CILJIaBbD».
¢ JlaGopaTopHbIE OMBITHI:

— B3aMMOJICHCTBYE THIPOKCHIA
aJIOMUHUSI C PACTBOPAMU KHUCIIOT U
IIeI0YCH;

— KauyeCTBEHHBIE PEaKI[Ni Ha KaTHOHBI

PackpbiBaTh CMBICI U3y4aeMbIX MTOHATUN
(BBIIENATH UX XapaKTEpHbIE MPU3HAKH) U
MIPUMEHSATH 3TH TOHATHUS IIPU OIMUCAHUN
COCTaBa M CTPOCHHS BEIIECTB, IS
00BSCHEHHSI OTACITBHBIX (DAKTOB U
saeieunil. OOBACHIATH 00IIHE
3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
3JIEMEHTOB — METAJJIOB U UX COCAMHEHUM
¢ Y4ETOM CTPOEHHS UX aTOMOB U
nonoxeHus B [lepuoauueckon cucreme
XUMHUYECKUX deMeHToB J[. U.
MenpeneeBa. XapakTepu3oBaTh
(ommmCHIBaTh) 00OMITHE XUMUYECKHE
CBOMCTBA METAJIJIOB, UX BAXKHEUIITUX
COEIMHEHHUIA, TIOJTBEPKIAS ITO
OMHCaHUe MpUMEpaMu ypaBHEHUN
COOTBETCTBYIOIINUX XUMUUECKHUX
peaxIuii; mpuMeHeHNE METaJJIOB B
pa3IUYHBIX 00JACTSIX, a TAKKE
HCTIOIB30BAHUE X JJIST CO3TaHUS
COBPEMEHHBIX MAaTEPHUAJIOB U
TexXHOJOTHH. OMUCHIBATH CIIOCOOBI
3aIIUTHl METAJJIOB OT KOPPO3HUU.
PackpsIBaTh CyIIHOCTD
OKHCITUTEIFHOBOCCTAHOBUTEIIBHBIX
peaxuuii MoCpeICTBOM COCTABJICHUS
3JIEKTPOHHOTO 0alaHca dTUX PEaKI.
[IpoBOANTE peakiu, TIOATBEP K IAIOIIIHE
XapaKTepHbIE CBOWCTBA U3y4aeMbIX
BEILIECTB, PACTIO3HABATH OIBITHBIM ITyTEM
HOHBI METAJIJIOB, IPUCYTCTBYIOLIUE B
BOJHBIX pacTBopax. Mcnonas30BaTh
€CTECTBEHHO-HAYYHBIC METO/IbI TTO3HAHUS
— IIpOBeICHHE, HAOIOICHNUE U ONMCAHNE
XUMHUYECKOTO IKCIIEPUMEHTA
(meMOHCTpaIMOHHEIE B JTA00paTOPHEIE
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METaJIJIOB.

o [Ipaktuyeckue paboTsl: No 2.
Pemenne sxcnieprMeHTaNIbHBIX 33034
1o teMe «MeTamib.

e Pacu€THble 3a/1a4u:

— pacdeTsl Macchl (00beMa,
KOJINYECTBA BELIECTBA) IPOLYKTa
peakuyy, eciIu OAHO U3 BEILECTB IaHO
B BUJIE PacTBOpPa C ONPEIAEIEHHON
MacCOBOH J10J1€¥ paCTBOPEHHOIO
BeIIECTBa

OTIBITHI, TPAKTUYECKUAE PAOOTHI).
IIpencraBiasaTh pe3yabTaThl XHMUYECKOTO
JKCIEPUMEHTA B (hOpME 3aliCH
YPaBHEHUI COOTBETCTBYIOIINX PEAKIIUN
U Jie71aTh BBIBO/BI HA X OCHOBE.
CrnenoBaTh NpaBUiIaM MOJb30BaHUS
XUMHAYECKOH Mocy 1ol U 1abopaToOpHBIM
obopynosanuem. [IpoBoauTh
BBIYHCIICHHS 110 YPAaBHEHUSIM
XMMHYECKUX peakunii. CaMoCTOATENEHO
IIJIAHUPOBATBH U OCYILECTBIIATE CBOO
[TO3HABATENBHYIO IEATENBHOCTD;
NIPUHUMATh aKTUBHOE y4acTue B
IPYNIIOBOH yueOHOH AesITeNbHOCTH

HemeTtamtsr (9)

Hewmeramnsl. [Tonoxxenue HeMeTaaioB
B [lepuoanueckoii cucreme
XAMHYECKHX deMeHToB J[.1.
MeHnpeneeBa 1 0COOEHHOCTH
cTpoeHus atomoB. dusuueckue
CBOMCTBA HEMETAJIOB. AJIOTPOIUS
HEMETAIUIOB (Ha MPUMEPE KUCIIOPO/Ia,
cepsl, hocdopa u yriaeposa).
XUMHUYECKHE CBOMCTBA BAXKHEUIIINX
HEMETAJUIOB (TAJIOT€HOB, CEPHI, a30Ta,
thocdopa, yraepona u KpeMHUS).
OKcu/Ipl HEMETaJIIOB.
Kucnopoacoaep:xaiine KUCIOTHI.
Bonoponnsie coennHeHus
HEMETAJUIOB. DKCIEpUMEHTAIbHbIE
METO/JbI U3Y4YCHUA BECUICCTB U UX
MpEBPAILICHUI:

e JleMoHCTpanyu:

— 00pasIbl HEMETAJIIOB;

— B3aUMOJICICTBUE MEU C a30THOU
KUCJIOTOM pa3IMuHON KOHIICHTPAIUH.
¢ JlaGopaTopHKIE OMBITHI:

— Ka4CCTBCHHBIC PCAKIIMM HAa aHWOHBbI

PackpbIBaTh CMBICI H3y4aeMbIX MOHATUN
(BBIIENATH UX XapaKTEPHbIE MPU3HAKH) U
MPUMEHSTD 3TH MOHATUS TIPU ONUCAHUN
COCTaBa U CTPOCHMUSI BEIIECTB, [
00BSICHEHHSI OTENBHBIX (DAKTOB U
siBieHU. OOBACHATDL 00IITHE
3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
HEMETAJUIOB U UX COEAUHEHUH ¢ yUETOM
CTPOCHHUS UX aTOMOB U TIOJIOKCHHUS B
ITeproandeckoii CUCTEME XUMHUIECKHUX
anemenToB /1. 1. Menpaeneena.
Xapaktepru30BaTh (OMMHUCHIBATH) OOIITHE
XHMHYECKHE CBOMCTBA HEMETAIIIOB, UX
BXKHEUILINX COCTUHEHUM, MOATBEPKIas
9TO OMHUCAHUE IPUMEPAMU YPABHECHUIA
COOTBETCTBYIOIINX XUMHUECKHUX
peaxkuuii. XapakTepu30oBaTh BIUSHUAE
HEMETAJUIOB U UX COEJIMHEHUM Ha )KUBBIE
OpraHu3Mbl; OIIMCHIBATh IPUMEHEHHUE B
Pa3IMYHBIX 00IACTSIX MPAKTHIECKOM
JesTeabHoCcTH yenoBeka. [loaTBepxxaaTh
CYIIECTBOBAHHUE TCHETUUYECCKOM CBSI3U
MKy HEOPraHUYECKUMHU BEIIECTBAMU C
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Y KATHOH aMMOHHSL.

o [Ipaktugeckue padboTsr: No 3.
Pemenune skcnepuMeHTaNbHBIX 33034
no teme «Hemertamisn).

e Pacu€THble 3a/1a4u:

— pacyeThl MacChl BEIIECTBA HIIN
00BbeMa ra30B IO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAaCcCe WIIN
00bEMY OTHOTO M3 YYaCTBYIOIIHX B
peaxIyy BellecTB; pacyeThl MacChl
(oO0bema, KOTM4ecTBa BEIIECTBA)
IPOIYKTOB PEAKIUH, €CITH OHO U3
BEILIECTB HMEET IPUMECH

CBs13b
HEOPTraHHYECKUX U
OpraHHYCCKUX
BeliecTs (2)

Heoprannueckue u opranuyeckue
KHCII0ThL. Heopranuueckue u
OpraHUYeCKHUE OCHOBAHMSL.
AMQoTepHbIe HEOPTaHUYECKUE U
OpraHUYeCKUE COCTNHEHUS.
I'eneTnueckas cBsI3b HEOPraHUYECKUAX
U OPraHUYECKUX BEIIECTB

MOMOIIIBIO YPaBHEHHI COOTBETCTBYIOIINX
XUMHUYECKUX peakuuil. PackpbiBath
CYIITHOCTh
OKHCIIUTETFHOBOCCTAHOBUTENBHBIX
peaxuii HOCPeACTBOM COCTABICHUS
AJIEKTPOHHOTO OallaHCca 3TUX PEAKLHH.
[IpoBOaNUTE peakyy, TOATBEPKAAIOIINE
XapaKTepHbIE CBOMCTBA H3y4aeMbIX
BEIICCTB, PACIIO3HABATH OMBITHBIM MYTEM
AHUOHBI, TPUCYTCTBYIOIINE B BOJHBIX
pacTtBopax. Mcmonp30BaTh €CTeCTBEHHO-
Hay4HBIE METOJIBI TTO3HAHUS —
MpoBeAcHNEe, HAOIIOACHUE U OITUCAHUE
XUMHAYECKOT0 SKCIIEPUMEHTA
(memMoHCTpanMoHHBIE U Tab0OpaTOpHbBIE
OTIBITHI, IPAKTHYECKHE PAOOTHI).
[IpencTaBasaTh pe3yabTaThl XUMHUIECKOTO
JKCTIEpUMEHTa B (hOpMe 3aIiuCH
YpaBHEHUH COOTBETCTBYIOIINX PEAKITHIA
Y JIeTIaTh BBIBOJIBI HA UX OCHOBE.
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DopMUpOBaHKE JIUYHOCTH,
oOJamaronen
MpeaCcTaBICHHUEM O
COBPEMEHHOM Hay4HOMU
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HaAYKHW U TCXHUKU,
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IPoccun

Paznen 3. Xumus u xusnb (4 yaca)

IXUMUS U 5KA3Hb

(4)

Ponb xumun B o0ecnieueHUN
9KOJIOTUYECKOU, SHEPIrETUYECKON U
NUILEBON 0€30MacHOCTH, PA3BUTHH
MeuiuHbl. [ToHsATHE 0 HAYYHBIX
METOAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIIUil.
IIpencraBnenns 00 00X HAYIHBIX

PackpbIBaTh pOJIb XUMHH B PEIICHUH
SHEPTEeTHYECKUX, CBIPhCBBIX U
AKOJIOTUYECKUX TTPOOIIEM YETI0BEYECTBA,
OIMUChIBATH OCHOBHLIC HAITPABJICHUA
pa3sBUTUA XUMHUYECKOU HAayKu U
TexHosioruu. ITpumeHsTs npaBuiia
0e30macHOro 00paIIeHus ¢ BEMCCTBAMH,
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MPUHITUTIAX TPOMBIIIICHHOTO
MTOJTYYICHUS BAXKHEHIIINX BEIIeCTB (HA
puMepax MPON3BOICTBA AMMHAKa,
CEPHOI KUCIIOTHI, METaHOJIA).
UenoBek B MUPE BEILLIECTB,
MaTEPHUAIOB U XUMHUYECKHX PEaKIU:
XUMHUS U 3I0POBbE YEIOBEKA; MMPaBUIIa
HCIIOJIL30BAHUS
JIeKapCTBEHHBIXIIPENIAPATOB; IIpaBUiIa
0€3011aCHOT0 MCIOJIb30BaHMS
MpernapaToB OBITOBOM XUMHUHU B
MMOBCEIHEBHON XH3HU. BEITOBAs
XUMHYECKas TPaMOTHOCTh

WCIIOJIb3YEMBIMHU B TIOBCEJHEBHOM
JKU3HH, [TPaBUJIA IOBEJICHUS B LEISAX
cOepeKeHUs 3JOPOBhS U OKPYIKaIOIIeH
NPUPOJHON cpelbl; MOHUMATh Bpe.l
(omacHOCTB) BO3ACHCTBHS Ha KUBBIC
OpPTraHM3MBI OIIPE/ICTIEHHBIX BEIIECTB
cMmbica nokazatens [1/IK, mosicHsaTs Ha
IIpUMepax CocOObl YMEHBIIEHUS U
MIPEIOTBPAIICHHS UX BPEAHOTO
BO3JICHCTBUSA. AHATU3UPOBAThH U
KPUTHYECKH OIIEHNBATh HHPOPMAIIHIO,
CBSI3aHHYIO C XUMHUYECKUMH MPOLIECCAMU
U UX BIMSHUEM Ha COCTOSHUE
OKpy>Katolei cpeapl. Micronp3oBaTh
MIOJTy4E€HHBIE 3HAHUS U NPEICTaBICHUS O
cdepax AeATeNIbHOCTH, CBSI3aHHBIX C
HAayKOH U COBPEMEHHBIMU
TEXHOJIOTUSIMH, KAK OCHOBY IS
OpHEHTAIINY B BBIOOpE CBOEH Oymytien
npodeccnoHaIbHON AEATEITHPHOCTH.
[Ipunumate y4yacte B 00CyKICHUU
po0JIeM XMMUYECKON U 3KOJIOTHUSCKOM
HaIlpaBJIEHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO ITO3UIIHIO 10 TIpodiieMe 1
rpeyiaraTb BO3MOXXHbIE IYTH €&
peneHus

https://www.yaklass.ru

BHAYCHUSA HayKl/I B X KU3HU
[pOCCHIICKOTO 00IIeCTBRa,
00ecreyeHIH €ro
6€30MacHOCTH,
ryMaHHTAPHOM, COI[UATTBHO-
PKOHOMHUYECKOM Pa3BUTHU
Poccuu

OBLLEE
KOJIMYECTBO
YACOB MO
MPOTPAMME 34
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
KonuyectBo yacos DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoka Bcero Kontpoapuie | Ipakruteckue fl[?.y‘lell]/lﬂ (1)[6[()1:11;03aTe.111,H1)1e
padoTsbI padoTsbI pecypebi
1 IIpeamer oprann4ecKkou XuMuH, e 1
BO3HHKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopust cTpoeHnsT OpraHMYeCcKux
2 coenunennii A. M. bytnepona, e€ 1
OCHOBHBIE [T0JIOKEHHUS
[IpeacraBienue o Ki1accupuKaIu
3 opraHuueckux BemecTs. Homenknarypa 1
(cucremaTHueckas) U TpPUBUAJIbHBIE
Ha3BaHMsI OPraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUN PsiJL
5 MeraH u 3TaH — IpoCTEeNIIne 1
IIPEICTABUTEIIN AJIKAHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJIEH U MPONUJIEH — MPOCTEHIINE 1
MIpPE/ICTaBUTENIN AJIKEHOB
8 [Ipaktrueckas padora Ne 1. «ITomyuenue 1 1
STHJIEHA U U3yYEHUE €ro CBOWCTB»
Ankanuensl. byraauen-1,3 u
9 metunoyraauen-1,3. [lonyuenue 1

CUHTCTHUYCCKOI'O KaydyKa U PC3UHbI




AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKUH PsAll. ALIETHIEH —
MPOCTEUILINN MPEACTABUTEND ATTKUHOB

11 Brruucnenus no ypaBHEHHIO XMMUYECKOU
peakuuu

12 ApeHsbl: 6eH301 1 TOIy0J. TOKCHYHOCTh
apeHoB

13 I'enernyeckas cBsI3b yrieBOJOPOAOB,
MpUHAISKAIINX K Pa3IMYHBIM KJlaccam
[IpupoaHble HCTOUHUKH YTIEBOJAOPOAOB:

14 MPUPOHBIN a3 U MOMyTHbIE HEPTSIHBIE
rasbl, He)Th ¥ MPOJYKTHI €€ nepepaboTKu
[IpupoHbIE HCTOUHUKH YTIIEBOIOPOAOB:

15 MIPUPOIHBIN a3 U MOMyTHbIE HEDTIHBIC
ras3pl, He()Th U MPOAYKTHI €€ nepepaboTKu

16 KontponbHas padota mo pazaeny
«YTIIEBOAOPOABD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BonopoaHas cBsA3b

18 MHOroaToOMHbIE COUPTHI: 3TUICHTIUKOIIb U
TIIALEPUH

19 @DeHo: cTpoeHUEe MOJIEKY I, (pU3nvecKue
1 XUMHUYECKUE CBOWCTBA, IPUMEHEHUE

20 Anbaeruabl: GopMalbaerua u
aneTranbaerul. AIeToH

21 OAHOOCHOBHBIE NpeieTIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAasl U YKCyCHasl

22 [Ipaktuueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIOTB»

CTeapI/IHOBaH M OJICMHOBAasA KHUCJIOTHI, KaK

23 MPEACTAaBUTENH BBICIINX KaPOOHOBBIX
KHCIIOT

24 MpbI1a Kak COJTM BBICIITMX KapOOHOBBIX
KHCIIOT, UX MOIOIIEeE ACHCTBHIE
CrnoxHbie 2(UpHI Kak MPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIOKHBIX
3¢upoB

26 Xupsr: runponns, npuMeHeHue,
Ouonoruyeckas pojib JKUPOB
VYrieBonbl: cocTaB, KilacCu(pUKaIHs.

27 Baxwnerinme npencTaBuTeNu: ri0K03a,
bpykTo3a, caxaposa

)8 Kpaxmai u 1esmuos03a Kak mpUupOIHbIC
MTOJIAMEPHI
KontponbHast pabora 1o pazaeny

29 «Kucnopoacoaepxaiiyue opraHuuecKue
COCTTMTHECHHS»

30 AMWHBI: METHJIAMUH U aHUJIUH
AMMHOKHCIIOTHI KaK aM(OTEpHBIE

31 OpraHUYECKUEe COSAMHEHHUS, UX
ouosiornyeckoe 3Hauenue. Ilentuant

39 benku kak npupoaHbie
BBICOKOMOJICKYJISIPHBIC COCMHCHHUSI

33 OCHOBHBIC TIOHSTHS XHMHH
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN

34 OCHOBHBIE METOBLI CHHTE3A




[TnacTmaccel, Kay4qyku, BOJIOKHA

BBICOKOMOIJICKYJISAPHBIX COCIUHECHUI.

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

34




11 KIIACC

Ne
/o

Tema ypoka

KoaunuecTBo 4acos

KonrpoabHubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

XUMUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaius aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cHUCcTeMa XUMHUUYECKHUX 3jeMeHToB [[. 1.
MenaeneeBa, ux CBA3b C COBPEMEHHOU
TEOpHUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XAMUYECKUX DJICMCHTOB U UX COCIMHCHUU I10
rpyIIaM U nepuoaam. 3HaueHue
MEPUONYECKOT0 3aKOHA M CHCTEMBI
xumuueckux snementoB .M. Menjeneera B
Pa3BUTUHU HAYKU

CrpoeHue BemiecTBa. XUMUYECKas CBSI3b, €€
BH/JIBI; MEXaHU3MbI 00pa30BaHM
KOBAJIEHTHOM CBSI3U. BoopoiHas CBsA3b

BaneHnTHOCTh. DIEKTPOOTPUIIATETBLHOCTb.
Crenenn okucienus. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTpOCHHUS

[lonsiTHE O IUCTIEPCHBIX CUCTEMAX.
HctrHHbBIE ¥ KOJUTOUIHBIE PACTBOPHI.
MaccoBas 10714 BelllecTBa B pacTBOpE




Knaccudukarus u HOMEHKIaTypa
HEOpPraHWYECKUX coeluHeHui. [ eneTnueckas
CBA3b HeOpFaHI/I‘IeCKI/IX BCIICCTB, paSJ'II/I‘IHBIX
KJ1aCCOB

Knaccugukanus XuMHUECKIX peakuuii B
HEOPraHUYECKON U OPraHN4eCKON XUMHH.
3aKOH COXpaHEHMsI MacChl BELLIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPU
XUMUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTHUMbIe PEaKIHH.
XUMHUYECKOE PaBHOBECHE

10

[Ipaktrueckast padora Ne 1. « Bnusaue
pa3ianyuHbIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON pEeaKLUun»

11

DnekTponuTrueckas auccoruanus. [lonstue
0 BOJIOpoHOM Toka3zatene (PH) pactBopa.
Peaknun nonnoro oomena. I'unponus
OpPraHWYECKUX M HEOPTaHNYECKHUX BEIIECTB

12

OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIC
peakiuu. [lonsitue 06 sneKTpoIn3e
pacIIaBoB U pacCTBOPOB COJIEH

13

KonTtponpHast pabora 1o pazaeny
«TeOpeTI/ILIeCKI/Ie OCHOBBI XUMHUN))

14

Mertaiubl, ux noJsioxkenue B [lepuognueckoin
CUCTEME XUMHUYECKUX 3JIeMeHTOB []. U.
MenzeneeBa 1 0COOEHHOCTH CTPOCHHS
aToMoB. O0mMe Gu3nvecKre CBONCTBA
METaJIOB




15

CniaBbl METaIOB. DJIEKTPOXUMHUYECKUH PsiT
HanpsHKEHU METaJIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHUIITHX
METaJUIOB (HATPUH, Kalui, KaIbI[Ui, MarHUi,
ATIOMHUHHN) U UX COSTMHEHUI

17

XUMHUYECKUE CBOKMCTBA XPOMA, MEAU U UX
COCJIMHEHUN

18

XHUMHUYECKHE CBOMCTBA IIUHKA, KeJie3a U UX
COCTUHEHUN

19

[IpakTruueckas padota Ne 2. "Pemienne
AKCIIEPUMEHTAJIbHBIX 33124 TI0 TeME
«Metanmab»"

20

Hewmeraminl, X IOJIOKEHUE B
[Tepuoauueckoit cucreMe XUMUYECKUX
anemenToB 1. . MenjaeneeBa u
0COOEHHOCTH CTPOCHHUSI aTOMOB

21

®u3nyecKre CBOMCTBAa HEMETAIIIOB.
ATIOTponusl HEMETAUIOB (Ha MpuUMepe
KHCJIOPO/JIa, Cepbl, hocdopa 1 yrieposa)

22

XUMHUYECKHE CBOMCTBA TaJIOT€HOB, CEPhl U UX
COE€IUHEHUN

23

XuMHYecKne cBoMCTBa a3oTa, hocodpa 1 ux
COCIMHEHUI

24

XHUMHUYECKHUE CBOMCTBA YIiIepoaa, KpeMHUS U
HUX COeOUHEHUN

25

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX
COEIUHEHUN

26

O000111eHE U CUCTEMATH3ALU 3HAHUN 110




teme «Hemeramnby. Berunciaenus no
YPaBHEHUSIM XUMHYECKUX PEeaKLnil U
TEPMOXUMHYECKHE PACUETHI

[Ipaktuueckas padota Ne 3. «Pemenue

27 9KCIIEPUMEHTAJIbHBIX 33134 110 TEME 1
"Hemertannsl"»

28 KonTponpHas pabota mo Temam «MeTanmib 1
u «Hemeramnbny

29 Heopranunueckre u opraHnyecKue KUCIOTHI. 1
Heopranudeckre u OpraHnYeCcKue OCHOBAHUS
AmMoTepHbIe HEOpTraHUYECKHUE U

30 oprannueckue coequHenus. [ eneTnueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB
Poinb xuMuu B 00ecrieueHUH YKOJIOTHISCKOM,

31 JHEPreTUYECKOH U MUIIEBO 0€30MacHOCTH, 1
Pa3BUTUU MEIUIIHBI
[IpencraBnenus 00 OOIUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIIICHHOTO MTOTYYeHUS 1
Ba)KHEHIIMX BEILECTB

33 YeroBek B MHpE BEIIECTB U MaTEPHAJIOB

34 XuUMHS ¥ 30pPOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBS3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1) Xumus, 10-11 xnacesl/ XKypun A.A., Akunoneproe obmecto «MznarensctBo «IIpocBemenney

2) Xumus, 11 xrace/ I'abpuensa O.C., OOIIeCTBO ¢ OrpaHUICHHON OTBETCTBEHHOCTHIO
«IPODA»; AxunonepHoe obmectBo «M3matenscTBo «IIpocBemenne»

3) Xumus, 11 knace/ Tabpuensu O.C., Octpoymon WU.I'., Cnankos C.A., AKinoOHEpHOE 0OIIECTBO
«3narenbcTtBO «IIpocBenieHue

4) Xuwmus, 11 knacce/ Epemun B.B., Ky3smenko H.E., [Ipo3nos A.A., Jlyaun B.B.; mox penakiueit
Jlynuna B.B., O0miecTBo ¢ orpaHn4eHHON 0TBETCTBEHHOCThIO « IPODAY»; AknoHepHoe
o6rmiectBo «M3matenbcTBo «IIpocBeiieHre)

5) Xuwmus, 11 knace/ Kysnenosa H.E., JIEskun A.H., [llatanos M.A., AKInoHepHOE OOIIECTBO
«Mz3natensctBo «IIpocBemienue»

6) Xumus, 11 xrace/ MunuenkoB E.E., Xypun A.A., OpxexoBcknii [1.A., ObmecTBO ¢
orpannyeHHou otBeTcTBeHHOCThIO « MOl MHEMO3NHA»

7) Xumus, 11 knace/ Pynsutuc I'.E., ®enpaman @.I7., AkiionepHoe o0miecTBo «31aTenbeTBo
«ITpocBerlieHne»

METOJANYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

1) Xumus, 10-11 knacesl/ Kypur A.A., Akunoneproe odmiectBo «M3narensctBo «IIpocBemenne»

2) Xumus, 11 knace/ Tabpuensu O.C., O01IeCTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTBIO
«/IPODAY; AxmmonepHoe obmectBo «M3maTenbeTBo «lIpocBemenuey

3) Xumus, 11 knace/ 'adbpuensa O.C., OctpoymoB U.I'., Cnagkos C.A., AKIOHEpHOE 00IIECTBO
«M3parensctBo «lIpocBeleHne»

4) Xunwmus, 11 kimace/ Epemun B.B., Ky3smenko H.E., [Ipo3nos A.A., JIyaun B.B.; mox penakiueit
Jlynuna B.B., O0miecTBO ¢ orpaHn4eHHON 0TBETCTBEHHOCThIO « {PODAY»; AKinonepHoe
obmmectBo «M3narensctBo «lIpocBemenney

5) Xuwmus, 11 knace/ Kysnenosa H.E., JIEskun A.H., lllatanoB M.A., AKiinoHepHOe 00IIECTBO
«MzpatenbctBo «IIpocBerieHue»

6) Xumus, 11 knace/ MunvenkoB E.E., XKypun A.A., Opxekosckuii [1.A., O0miecTBo ¢
orpanndeHHoi orBeTcTBeHHOCThI0 « 1Ol MHEMO3NHA»

7) Xuwmus, 11 knacce/ Pymsutuc I'.E., ®enpnaman @.I7., Akiionepraoe oomectBo «M31aTenbcTBo
«IIpocsemeHue»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HHTEPHET

https://edsoo.ru Exunnoe coaepskanue obiero oopasoBaHus
https://resh.edu.ru Poccuiickas 37eKTpoHHAs MIKOJIA

https://www.yaklass.ru Sxmacc
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